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Ped  eral 

meef  every  requirement  for 

plat  and  Pitched  |§lurfaces 


Ff^fralCemmi  Tile  err  rrede 
of  quality-controlled  concrete, 
of  great  density,  accurately 
reinforced  with  wire  mesh, and 
thoroughly  cured  under  uni¬ 
form  temperature  conditions, 
thus  assuringbothlightweighi 
and  high  strength.  They  reach 
tlie  fob  readyfor quick  placing 
theyear'round, and  are  laid  by 
installation  experts  who  have 
devoted  years  of  study  to  the 
mastery  of  roofing  problems. 
Federal  engineers  will  assist 
architects  and  engineers  in 
laying  out  steel  to  carry  Fed¬ 
eral  Tile.  This  service  involves 
no  charge  or  obligation. 


MAOF^  of  concrete,  the  only  truly  permanent 
material.  Federal  Cement  Roof  Tile  are  fire¬ 
proof, sun-proof,free7e-proof,  rust-proof.  And 
they  are  impervious  to  moisture,  acid  fumes  and  other 
destructive  forces. 

That  is  why  America’s  foremost  buildings  have  been 
roofed  with  Federal  the  past  quarter  century. 

Federal  Interlocking  Tile  require  no  composition 
covering,  and  provide  a  complete  water-proof  roof  for 
pitched  surfaces.  Used  in  combination  with  Federal 
Class  Tile,  they  form  the  ideal  “daylight  rooP*. 

Federal  bdat  and  Channel  Slabs  arc  designed  for  both 
fiat  and  pitched  surfaces.  Linked  w'ith  lightweight,  their 
long  span  not  only  makes  certain  a  structural  steel  sav¬ 
ing,  but  also  reduces  other  labor  and  material  costs. 

Write  today  for  detailed  information  about  the  many 
other  advantages  of  Federal  Roofs.  For  all  flat  and 
pitched  surfaces,  they  are  the  last  word  in  permanent, 
no-maintenance  construction. 
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Engineering  News-Record  is  a  consolidation  of  En-  wider,  wide  enoutfh  to  include  all  those  interested  in 
gineerivg  Netos  and  Engineering  Record,  effected  in  what  the  engineer  thinks  and  doe^,  regardless  of 
1917.  _  whether  for  the  moment  their  minds  and  hands  are  set 

Engineering  News  was  founded  in  1874  by  George  H.  to  this  particular  specialty. 

Frost,  as  the  Engineer  and  Surveyor,  which  title  sub¬ 
sequently  became  the  Engineer,  Architect  and  Surveyor,  ^  1927  Reform 

then  Engineering  News  and  American  Railway  Journal  ,  ... 

and  Anally  Engintermg  Nfwa,  under  the  auceeasive  ROAD  safety  has  beeome  a  major  issue  durinlt  the 
editorships  of  D.  McN.  Stauffer,  Arthur  M.  Welllnitton  I>=»‘  T”"'-  highway  men  of  all  types 

and  Charles  Whitinft  Baker.  are  studying  it  intensively  and  are  planning  large  ex- 

Eng, neerinp  Rcrord  was  established  in  1877  by  Henry  Pen-I'tijros  in  construction  to  eliminate  traffic  dangers. 
C.  Meyer  as  the  Plumier  and  Sanilarg  Engineer.  The  '‘“'‘““t  expenditure  of  a  single  dollar  "  greater 

name  was  subsequently  changed  to  the  Sanitary  En-  ■'nP|-»vement  in  safety  can  be  brought  about  than  by 
gineer.  Engineering  and  Building  Record  and.  Anally  to  ">■"«>"?  expenditure.  This  is  through  the  aim- 

EngineeHng  Record.  During  his  ownership  of  the  Ple  enforcement  of  existing  headlight  lawn.  There  is 
paper.  Mr.  Meyer  was  directly  responsible  for  the  edi-  efenn've  and  glaring  abuse  of  headlights,  and  it  ere- 
torial  policy.  John  M.  Goodell  became  editor  in  1902.  ?les  the  greatest  sing  e  danger  of  the  road  to^y.  Blind. 

j  jjuT7>TTiT  v-A..  headlights  seem  to  characterize  make  of  car  rather 

and  was  succeeded  by  E.  J.  Mehren.  .,  ^  ^  j  , 

e-,  n  a  1-jij  •j.t.m-  than  owner  and  operator,  and  for  that  rea.son  should 

The  Contractor  was  consolidated  with  Engineering  , 

r,  ,  .  be  more  quickly  and  effectively  dealt  with.  So  long  at 

tn  T  -  nff  u  u  j-i  f  r«  •  •  XT  there  is  a  large  number  of  blinding  headlights  on  tht 

E.  J.  Mehren  became  editor  of  Engineering  News-  ja*„a7  ,  aara,  a.a  aj- 

Record  at  the  time  of  the  consolidation  in  1917,  and  was  ‘nr  Z  ’"'f  .  .  . 

succeeded  by  Frank  C.  Wight,  Jan.  1,  1924.  ^ /til 

T,,  -  XT  D  J  -4.41  imperfect;  but  the  best  practice  is  so  excellent,  and  thi 

The  staff  of  Engineering  News-Record  consists  of  4.  u,  a.  I  a^  t.  , 

New  York:  Frank  C.  Wight,  Editor;  M.  N.  Baker,  f." 

F.  E.  Schmitt,  C.  S.  Hill.  J.  W.  Shaver.  V.  T.  Boughton  *>'•"?>"*  >"'*■**•  Laws  alread.y  o, 

J  TIT  /-I  r>  tbe  statute  books  in  most  of  our  states  are  adequate  ti 

and  W.  G.  Bowman.  ,  ,  •  u  at.  i  wa  i  j  • 

a-,. .  m  n  T>  rp  „a„  xir  xir  Tx  D  J  /  condomn  and  punish  the  evil.  It  only  needs  a  genuim 

Chicago:  E.  E.  R.  Tratman,  W.  W.  DeBerard  (on  au  -araa  4101a  -r  au 

,  /  ,  ,  effort  on  the  part  of  state  officials  to  enforce  them 

San  Francisco:  N.  A.  Bowers.  Abolition  of  blinding  headlights  is  a  good  new  year 


A  Continuing  Industry 

Roadbuilding  is  the  most  promising  of  the  con- 
.  struction  industries, 


Light  On  Los  Angeles  Flood  Protection 

By  the  appointment  of  Messrs.  Marx,  Fowler  and 
Paul  to  make  a  complete  new  surv’ey  of  the  flood 
protection  plans  of  the  Los  Angeles  County  Flood  Con¬ 
trol  District  the  Board  of  Supervisors  of  that  county 
has  done  everything  that  a  reasonable  critic  of  those 
plans  could  ask.  There  is  much  politics  being  played 
in  Los  Angeles  today,  there  are  all  kinds  of  reasons  why 
people  are  for  or  against  the  flood  protection  scheme 
developed  by  J.  W.  Reagan,  as  chief  engineer  of  the 
district,  and  backed  by  the  county  authorities,  and  only 
a  few  of  them  hinge  on  engineering  matters.  But  it 
has  been  evident  from  the  beginning  that  the  county’s 
flood  control  plan  was  an  individualistic  piece  of  engi¬ 
neering,  that  such  consulting  engineers  as  had  been 
brought  in  had  reported  only  on  specific  details  however 
much  their  names  had  been  used  subsequently  to  justify 
the  plan  as  a  whole,  and  that  until  a  thorough  un¬ 
prejudiced  outside  engineering  examination  of  the  hy¬ 
draulic,  structural  and  economic  needs  of  the  situation 


It  shows  no  sign  of  diminu¬ 
tion,  nor  short  of  a  national  calamity  does  it  promise 
any  diminution  for  years  to  come.  The  demand^  for 
more  and  better  roads  is  insistent  and  the  saturation 
point  in  this  demand  is  yet  a  long  way  off.  The  only 
limit  to  the-  new  road  mileage  is  the  financial  capacity 
of  the  community.  It  is  a  fact  that  in  places  this  limit 
is  in  sight,  but  taking  the  country  as  a  whole  there  is 
money  enough  for  as  much  new  and  improved  mileage 
as  it  is  possible  economically  to  build.  The  difficulty 
lies  in  finding  how  best  to  levy  and  to  distribute  the 
burden  of  the  tax.  Gradually,  however,  this  problem  is 
being  solved  and  its  difficulty  of  complete  solution  does 
not  keep  the  building  of  highways  from  being  one  of 
the  most  important^  of  the  tasks  before  the  engineer. 
For  that  reason  no  apology  is  needed,  or  offered,  for  the 
devotion  of  a  large  part  of  one  issue  of  a  journal  for 
engineers  and  constructors  to  the  subject  of  highways. 
The  occasion  is  the  annual  gathering  of  the  roadbuilding 
clans  at  Chicago.  But  the  appeal  of  the  subject  is 
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had  been  made  great  doubt  could  well  be  cast  on  the 
whole  expenditure  that  Los  Angeles  was  committing 
itself  to.  The  new  consulting  engineers  supply  just  this 
need  and  when  their  report  is  made  available  Ix>s  An- 
gele.s  and  its  neighbor  communities  will  be  able  to  know, 
what  to  date  they  have  not  known,  whether  the  proposed 
flood  protection  scheme  with  its  ultimate  cost  of  a 
hundred  or  more  million  dollars  has  the  approval  of 
considered  engineering  opinion  or  whether  it  is  the  un¬ 
supported  notion  of  one  engineer. 

Rational  Sntnr  Removal  Demanded 

O  APPRAISAL  of  highway  maintenance  develop¬ 
ment  may  properly  ignore  the  large  activity  that 
snow  removal  has  become.  This  winter  93,000  miles  of 
trunk  road  are  being  cleared  of  snow.  To  do  this  3,500 
snow  plows  and  5,500  tractors  and  trucks  are  being 
employed.  Approximately  1,500  miles  of  snow  fence  will 
be  set  up.  These  figures  are  extended  from  the  counts 
of  the  Bureau  of  Public  Roads  for  last  winter  and  it  is 
believed  they  are  smaller  than  will  actually  be  recorded. 
Last  winter  too,  for  about  the  same  mileage  kept  open, 
the  co.st  was  $3,750,000.  It  should  not  be  any  less  this 
winter.  With  this  investment  and  expenditure  where 
have  we  arrived  in  snow  removal  practice?  There  are 
questions  of  snowfall  conditions — of  distribution,  vol¬ 
ume,  frequency  and  depth  of  fall;  of  frost,  thawing  and 
wind  action.  There  is  the  supreme  question  of  determi¬ 
nation  betw’een  drift  prevention  and  snow  removal 
proper.  There  is  the  question  of  removal  procedure — 
continuous  clearing  as  the  snow  falls  or  clearing  by  one 
operation  as  the  storm  ends.  There  are  questions  of 
equipment  selection  and  questions  of  path  widths  and 
of  snow  disposal  as  affecting  drainage  and  spring  break¬ 
up.  There  are  the  vital  questions  of  fitting  the  service 
to  the  traffic  and  of  the  justifiable  cost  of  service. 
Where  are  the  answers?  A  survey  of  current  practice 
swamps  us  with  many  answers.  From  a  census  of 
opinion  only  a  confusion  of  councils  is  had.  There  is 
only  one  study  of  snowfall  as  it  affects  highways  to 
which  the  maintenance  engineer  can  go  for  fundamental 
information:  the  Michigan  highway  department  survey 
by  V.  R.  Burton.  The  conclusions  determined  apply  spe¬ 
cifically  to  one  state  but  many  of  them  have  general  appli¬ 
cation.  With  corresponding  determinations  for  a  dozen 
states  there  would  be  fundamental  data  for  a  rational 
practice  of  snow  removal.  Now  we  have  only  a  process 
of  trial  and  discard. 

Less  Haste^  More  Speed 

HE  demand  for  speed  and  the  incentive  to  setting 
up  new  records  will  always  be  present  in  the  con¬ 
struction  industry.  Time  Ls  money  and  time  economies 
are  rated  on  a  parity  with  economies  in  cost.  This  is  a 
healthy  condition  up  to  a  certain  point,  then  comes  the 
danger  of  overdoing  it.  In  the  face  of  the  ever-increas¬ 
ing  urge  for  speed  it  is  well  for  engineers  occasionally 
to  pau.se  and  consider  the  dangers  and  disadvantages 
that  may  result  from  an  over-emphasis  of  speed.  In 
addition  to  the  added  risk  to  life  and  limb,  under  the 
urge  of  speed  workmen  tend  to  develop  habits  of  care- 
le.ssness  and  ineflk-iency  in  matters  not  directly  affecting 
the  si^eed  to  which  they  give  a  paramount  place.  With 
;in  eye  to  .saving  time  they  are  a  little  le.ss  careful  and 
a  little  le.ss  considerate  of  the  refinements  of  the  work 


in  hand.  On  many  jobs  rush  construction  is  unavoid 
able  but  there  are  many  more  where  a  little  foresight 
on  the  part  of  owner  or  banker  w'ould  make  rush  meth 
ods  unnecessary.  The  engineer  can  help  to  improve  thi^ 
situation  by  stressing  the  higher  cost  of  rush  jobs.  Tlu 
Industrial  Accident  Commissions  of  the  various  state 
could — and  doubtless,  to  some  extent,  do — campaign 
agaimst  rush  construction.  Warnings  of  this  .sort  might 
well  suggest  that  where  rush  construction  is  unavoid 
able  additional  appropriations  should  be  made  for  tlu 
special  attention  that  safety  features  should  receive  on 
rush  work.  This  still  leaves  unremedied  the  slighting 
of  the  refinements  in  efficiency  and  care  that  inevitably 
result  when  speed  is  made  paramount;  these  losses  are 
among  the  penalties  that  must  be  paid  for  over-zealou.s 
attempts  to  speed  up. 

Road  System-Location 

HEORIES  of  highway  system-location  do  not  oc¬ 
cupy  a  forward  place  in  the  daily  practice  of  the 
practical  road  builder.  For  the  most  part  there  is  no 
occasion  for  them.  Legislative  fiat  has  laid  down  our 
road  systems  and  liberty  of  engineering  .selection  .seldom 
goes  further  than  individual  route  realignment.  There¬ 
fore  the  fundamentals  of  system-location  as  set  forth  in 
this  issue  by  W.  G.  Sloan,  state  highway  engineer  of 
New'  Jersey  have  the  stimulating  fillip  almost  of  strange 
doctrines.  Briefly  the  theory  rests  upon  a  determination 
of  traffic  flow,  a  definition  of  traffic  districts  and  a 
hypothesis  that  traffic  flow  between  districts  may  not 
rightly  intermingle  or  intersect.  The  argument  need 
not  be  developed  here.  It  is  more  important  to  direct 
notice  to  the  fact  that  in  the  New’  Jersey  system-loca¬ 
tion  we  have  an  example  of  engineering  procedure  as 
distinguished  from  political  log-rolling  and  legislative 
pronouncement.  New  Jersey  has  full  knowledge  of  the 
latter  methods.  It  may  now.  see  an  example  of  the 
former.  And  other  states  can  wisely  assimilate  the  les¬ 
son.  Whether  the  New  Jersey  state  road  engineer’s 
theory  is  or  is  not  criticism  proof,  it  puts  highway 
system-l(K-ation  on  a  rational  basis  and  this  has  been  a 
rare  occurrence  in  our  highway  history.  Road  officials 
w’ill  find  interest  in  the  traffic-flow,  .system-location 
map  of  New’  Jersey’s  proposed  comprehensive  highway 
sy.stem. 

For  a  St.  Lawrence  W aterway 

PEECHES  by  Secretary  Hoover  and  the  report  of 
the  engineering  commission  a  few  weeks  ago  have 
discounted  the  news  value  of  the  report  of  the  United 
States  St.  Lawrence  Commission  favoring  a  Lakes-to- 
Ocean  deep  waterway  via  that  international  stream. 
The  commission  has  been  studying  the  problem  for 
nearly  three  years.  That  study  has  comprised  not  only 
a  thorough  investigation  of  the  economic  considerations 
but  a  fairly  expensive  engineering  examination,  to  say 
nothing  of  diplomatic  exchanges  with  the  other  party  to 
the  proposal,  the  Dominion  of  Canada.  The  result  is 
an  unequivocal  indorsement  of  the  St.  Lawrence  seaway, 
not  only  in  itself  but  in  preference  to  the  alternative 
plans  for  canals  connecting  the  Hudson  with  both  the 
lower  and  the  upper  Great  Lakes.  As  to  the  preferential 
recommendation  there  can  be  no  question.  A  ship  canal 
through  New  York  State  would  be  an  unwarranted  ex¬ 
penditure  at  any  time  in  the  predictable  future.  The 
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need  for  such  a  waterway  is  doubtful,  its  cost  is  pro¬ 
hibitive  and  its  probable  use  by  large  vessels  entirely 
problematical.  Proposals  for  it  bear  every  mark  of 
obstruction  or  unwarranted  selfish  interest.  The  St. 
Lawrence  canal,  on  the  other  hand,  purely  as  an  eco¬ 
nomic  development  is  desirable  on  all  three  of  the  counts 
which  make  the  other  canal  undesirable.  Further  than 
that  Secretary  Hoover’s  report  is  correct  when  it  says 
that  the  power  development  on  the  St.  Lawrence  “will 
eventually  create  a  shipway  on  this  route  even  if  other 
routes  were  undertaken.”  We  have  undoubtedly  come 
to  the  time  in  our  national  growth  when  we  should  open 
the  Great  Lakes  to  the  sea,  and  no  other  proposal  has  the 
physical  and  economic  attractiveness  of  the  St.  Lawrence 
route.  That  being  accepted,  this  country  can  then  pro¬ 
ceed  to  the  negotiations  with  our  neighbor  on  the  north 
which  will  lead  to  a  mutually  beneficial  and  mutually  ac¬ 
ceptable  plan  of  action.  Just  what  that  plan  should  be 
need  not  be  discussed  now'.  The  thing  for  the  United 
States  to  do  is  to  announce,  by  congressional  action  if 
need  be,  that  we  are  prepared  to  go  ahead  with  the 
scheme  if  Canada  will  agree,  and  then  leave  to  the  tw’o 
executives  the  w'orking  out  of  plan  which  can  be 
adopted  by  both  countries. 


Frontage  as  a  Basis  for  Assessments 

ALTHOUGH  containing  little  that  is  new  in  principle 
r\  and  not  having  the  finality  of  a  decision  of  the 
United  States  Supreme  Court  the  ruling  on  repaving 
assessments  in  the  District  of  Columbia  abstracted  eLse- 
where  in  this  issue  is  significant  and  of  wide  general 
interest.  Much  of  the  opinion  rests  on  decisions  of  our 
highest  courts,  state  and  federal,  and  therefore  it  un¬ 
likely  to  be  upset.  All  of  it  is  based  on  common  sense. 

It  was  pointed  out  in  these  columns  some  weeks  ago 
that  the  heavy  grow'th  of  motor  vehicle  travel  and  traffic 
makes  it  absurd  now’,  however  it  may  have  been  before, 
to  burden  adjoining  property  with  the  entire  cost  of 
the  kind  of  pavement  demanded  for  motor-propelled 
vehicles.  In  the  Washington  case  just  decided  the  en¬ 
tire  cost  of  repaving  one  of  the  main  diagonal  avenues 
of  Washington,  forming  a  part  of  a  through  route  to 
Baltimore,  was  assessed  against  abutting  property  on  a 
block-by-block  front-foot  plan.  The  injustice  of  such 
an  assessment  seems  too  apparent  to  require  supporting 
argument,  yet  the  plan  had  the  warrant  of  a  Congres¬ 
sional  Act,  applicable  to  all  of  Washington,  while  under 
a  supplementary  act  property  ow-ners  had  no  right  to  a 
hearing  before  the  work  w’as  ordered.  The  decision  will 
contribute  materially  to  the  relief  of  abutting  property 
ow’ners  throughout  the  country.  In  other  words,  we 
may  expect  to  see  more  and  more  of  the  cost  of  street 
pavements  go  into  the  general  tax  levy. 

Where  assessments  for  benefits  are  permissible,  the 
current  decision  in  its  limitations  to  prevent  discrimina¬ 
tion  and  even  confiscation,  does  not  leave  much  scope 
for  the  front-foot  plan.  That  is,  it  goes  so  far  in  sug¬ 
gesting  uniform  lot  depths  and  other  conditions  that 
either  the  front-foot  plan  would  be  ruled  out  or  else  it 
would  be  reduced  to  very  much  the  same  pro  rata  basis 
as  was  prescribed  by  the  Congressional  Act  that  the 
court  holds  invalid.  After  all,  that  is  what  the  out- 
and-out  front-foot  plan  amounts  to.  It  measures  total 
benefit  by  total  cost,  assumes  that  all  the  benefit  is  local 


to  the  frontage  of  the  improvement  and  then  prorates 
it  according  to  ownership. 

It  is  not  the  function  of  a  court  to  go  beyond  the 
immediate  questions  at  issue  so  the  court  in  the  present 
instance  very  properly  stopped  short  with  the  limitations 
on  the  front-foot  plan.  This  does  not  prevent  others 
from  going  further;  To  what  extent  is  frontage  an 
adequate  measure  of  the  benefit  conferred  on  a  property 
owner  by  paving,  repaving  or  any  of  the  other  classes 
of  public  improvements  for  which  benefit  assessments 
are  sometimes  levied? 


Cross  Joints  in  Concrete  Roatls 

STUDIOUS  argument  is  given  in  this  issue  in  favor 
of  regular  cross  joints  in  concrete  road  slabs.  Vir¬ 
tually  a  theory  of  transverse  joint  spacing  is  developed. 
Without  querying  either  argument  or  theory,  it  in¬ 
teresting  to  consider  in  their  light  tendencies  in  trans¬ 
verse  joint  practice  as  developed  in  recent  engineering 
discussion. 

Two  months  ago  at  the  meeting  of  the  As.sociation 
of  State  Highway  Officials  a  count  was  presented  which 
showed  that  30  states  use  regularly-spaced  cross  joints. 
Their  spacing  practice  varies  and  joint  widths  and  joint 
structures  have  little  uniformity.  Against  this  nu¬ 
merical  preponderance  was  set  the  experience  of  the  few 
states  which  employ  no  tran.sverse  joints  but  among 
them  being  the  oldest  users  or  the  largest  users  of  con¬ 
crete  roads  in  the  country.  An  outstanding  example  is 
Illinois  with  5,000  miles  of  concrete  roads  built  in  .seven 
years  without  transverse  joints  except  at  bridges.  Con¬ 
traction  cracking  has  occurred  but  expansion  blowups 
have  not  averaged  one  in  five  miles  of  road  and  the  con¬ 
traction  cracks  are  no  more  numerous  than  would  cross 
joints,  as  ordinarily  spaced,  have  been.  The  conclusion 
was  argued  from  this  record  that  cross-cracks  are  no 
more  objectionable  as  breaks  in  the  slab  continuity  than 
joints  would  have  been  and  the  considerable  cost  of 
joint  construction  has  been  saved.  Reviewing  “all  the 
available  research  data”  as  well  as  the  construction  ex¬ 
perience  of  five  years  an  engineer  of  the  Bureau  of 
Public  Roads  concluded  that  “Transver.se  expansion 
joints  should  only  be  provided  w’here  previous  expe¬ 
rience  has  shown  that  numerous  and  costly  blowups  will 
occur  where  no  provision  is  made  for  expansion.” 

At  the  international  road  congress  in  September  the 
eminently  safe  conclusion  was  arrived  at  that  “Opinion 
is  divided  upon  the  advisability  of  transverse  joints” 
and  therefore  “research  should  be  continued.”  Inci¬ 
dentally  European  engineers  use  transvense  joints  gen¬ 
erally;  indeed  from  the  American  standpoint  they  go  to 
excessive  lengths  to  meet  expansion  and  contraction  by 
joint  construction. 

So  we  have  the  cross-joint  situation;  Theory  based 
on  knowledge  of  thermal  and  moisture  expansion  which 
proves  the  necessity  of  cross  joints ;  practice  which  em¬ 
ploys  them  generally  but  is  not  in  agreement  regarding 
spacing,  width  and  structure ;  experience  which  indicates 
that  they  are  commonly  not  essential ;  and  opinion  which 
agrees  with  practice  and  is  backed  with  as  little  assur¬ 
ance.  Certainly  the  situation  asks  for  simplification ;  it 
is  perhaps  again  time  to  renew  the  discussion  of  rational 
joint-design  practice.  The  article  in  this  issue  is  a  lucid 
beginning. 
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An  Examination  of  Highway  Problems  and  Practice 

Road  Building  Continues  at  High  Peak — Is  It  Falling  into  a 
Routine  Which  Indicates  Stability  but  Which 
Holds  Danger  to  Progress? 

—AN  EDITORIAL  REVIE  W— 


Highway  construction  and  maintenance  activi¬ 
ties  show  no  diminution.  The  statistics  for  1926 
are  not  yet  available,  but  estimates  by  the  Bureau 
of  Public  Roads  indicate  that  the  figures  of  1925  will 
be  equaled.  This  means  a  total  expenditure  in  road  im¬ 
provement  of  $1,300,000,000,  about  half  of  which  will 
have  been  spent  on  state  systems.  The  mileage  con¬ 
structed,  including  about  5,000  miles  graded  and  drained 
only,  will  be  about  23,000.  This  includes  some  10,000 
miles  of  federal  aid  roads.  In  1927  we  may  expect,  from 
all  indications,  closely  corresponding  figures.  Highway 
construction  and  maintenance  is  a  continuing  business, 
a  little  larger  each  year  but  not  greatly  different  in 
character,  and  so  it  is  a  continuing  market  for  equip¬ 
ment  and  materials,  engineers  and  contractors.  The 
record  of  1926  runs  true  to  form. 

Engineering  Design — Practice  in  1926  recognized  in¬ 
creased  liberty  in  road  relocation.  This  extended  beyond 
line  rectification  and  curve  easement.  New  locations 
were  built  upon  for  considerable  mileages  and  the  old 
roads  abandoned  or  relegated  to  lota!  service.  The 
practice  increased  of  bypassing  cities  in  main  route 
relocation.  With  relocation  and  line  rectification  have 
come  a  lowering  of  grades  and  an  easement  of  curves, 
but  the  irermissible  maxima  have  not  been  reduced. 
Widening  and  superelevating  of  curves  have  been  more 
generally  accepted  practice.  More  generally,  also,  the 
10-ft.  traffic  lane  has  been  accepted  as  right,  and  20  ft. 
is  being  adopted  as  the  standard  two-way  pavement 
width.  There  is  wide  division  of  opinion  on  the  three- 
lane  road,  but  in  a  measure  its  position  has  improved 
as  meeting  economically  the  condition  where  peak  traffic 
is  one  direction  in  the  morning  and  the  other  direction 
at  night  as  on  some  city-to-suburbs  roads. 

The  design  of  concrete  roads  has  undergone  no  change 
since  the  thickened-edge,  center-joint,  doweled-joint  de¬ 
sign  was  developed,  but  there  has  been  an  extension 
of  the  use  of  the  new  design.  A  recent  count  shows  that 
39  states  have  now  adopted  it.  Present  cross-sections 
are  based  on  8,000-lb.  wheel  loads.  It  is  not  evident 
that  reinforcing  is  gaining  advocacy  but  where  it  is 
used  the  tendency  is  toward  heavier  steel.  Also,  there 
is  no  evidence  that  practice  and  opinion  in  respect  to 
transverse  joints  have  materially  altered;  if  there  is  any 
change,  it  is  a  drift  toward  more  general  use.  In  a 
general  way,  too,  the  assertion  seems  warranted  that 
pavement  cracking  and  means  of  localizing  cracking  are 
arousing  wider  concern;  ex|)erimentation  with  planes 
of  weakness  is  an  evidence  of  this  concern. 

Bituminous  and  brick  roads  have  both  made  a  break 
toward  new  practices,  although  actual  construction  of 
the  new  designs  is  more  a  promise  of  the  future  than  a 
record  of  the  year  ju.st  passed.  Besides  a* swing  toward 
.stiffer  mixes  of  sheet  asphalt,  there  developed  a  strong 
urge  toward  a  thickened-edge  design  for  penetration 


macadam  and  asphaltic  concrete  roads.  In  brick  road 
practice  the  large  advance  has  been  the  development  of 
a  thin-brick  creed  based  on  the  elaborate  tests  of  the 
Bureau  of  Public  Roads  disclosing  the  ample  load-carry¬ 
ing  and  wear-resisting  capacity  of  2J-in.  brick  on  a 
rigid  base. 

Road  concrete  mixtures  have  been  held  at  their  high 
standards  of  proportions,  consistencies  and  materials. 
There  has  been  some  experimenting  with  water-cement 
ratio  proportioning,  with  sand  inundation,  with  pro¬ 
portioning  by  weighing  and  with  accelerating  admix¬ 
tures,  but  specification  requirements  and  limitations 
stand  in  general  as  they  have  stood  for  several  years. 
Nor  have  specification  requirements  altered  generally 
for  brick  paving  or  asphalt.  Incidentally,  the  old  road 
types,  concrete,  bitumen,  brick,  gravel  and  sand-clay, 
continue  in  about  the  old  order  of  popularity.  Special 
quick-setting  cement  (high  alumina  cement)  conci'etes 
are  being  felt  out  for  patching  and  for  paving  under¬ 
passes  or  other  places  where  quick  admission  of  traffic 
is  desired.  Some  uncertainty  of  their  action  but  more 
their  high  cost  keep  them  from  wider  use.  There  has 
been  similar  trial  of  high  early  strength  concretes  made 
from  the  regular  Portland  cements,  by  the  use  of  more 
careful  methods  of  mixing  and  placing.  Altogether,  the 
year  showed  increased  consideration  and  scrutiny  of 
materials  and  means  designed  to  hasten  the  speed  with 
which  concrete  pavements  .and  pavement  bases  can  be 
thrown  open  to  traffic. 

Design  of  subgrade  structure  has  not  progressed.  It 
remains  the  neglected  item  of  road  engineering.  Mark¬ 
edly  greater  recognition  is,  however,  being  evidenced  of 
the  presence  of  subgrade  design  problems.  Activity  ex¬ 
ists  mostly  in  survey  and  research — soil  studies,  earth 
slide  surveys,  and  earth  road  surveys — and  not  in  im¬ 
proved  structure  of  subgrade. 

Larger  Planning  Problems — The  will  to  secure  wider 
right-of-way  has  continued.  Generally,  highway  offi¬ 
cials  have  espoused  the  doctrine  that  a  good  width  be¬ 
tween  fence  lines  is  an  essential  of  a  good  road,  and 
they  have  striven  for  this  width  very  generally.  In  a 
measure,  their  minds  have  been  pointed  toward  this 
need  by  the  increasing  demand  for  widening  old  roads. 
In  most  states  having  paved  roads  ten  years  old,  widen¬ 
ing  has  in  the  last  two  years  reached  the  stature  of  a 
major  road  improvement  operation.  A  notable  tech¬ 
nique  has  been  developed  where  it  is  most  practiced. 

The  year,  however,  has  not  shown  any  considerable 
extension  of  the  movement  toward  four-lane  and  wider 
arterial  roads.  There  has  been  talk  and  the  projects 
of  1925  have  been  continued,  but  new  undertakings  or 
even  fundamental  study  of  such  traffic  routes  have  not 
developed.  Also,  there  has  been  talk  of  specific  toll 
road  undertakings  and  general  talk  of  toll  road  possi¬ 
bilities  but  this  has  come  from  outside  the  highway  de- 
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partments  and  has  had  no  open  recognition  in  official 
l  oad  circles.  The  toll  road  apparently  occupies  no  place 
in  official  thinking. 

Grade  CroKsiug  Elimination — Continued  pressure  ha.** 
lieen  exerted  toward  grade  crossing  elimination.  So 
far,  however,  its  effects  are  manifested  by  more  amiable 
relations  between  railways  and  state  road  departments 
rather  than  by  extraordinary  construction  activity.  In 
the  year.  New  York,  with  its  three  hundred  millions  in 
bonds  voted  in  1925.  has  formulated  plana  and  is  pre¬ 
pared  to  go  ahead  with  actual  construction.  Generally 
throughout  the  .states,  accomplishment  in  grade-crossing 
removal  is  due  (1)  to  individual  grade-separation  con¬ 
tracts  negotiated  one  at  a  time  with  the  railways,  and 
(2)  road  relocation  which  removes  the  crossing  and 
to  which  the  railway  does  not  usually  contribute. 
Blanket  agreements  with  the  railways  on  a  systematic 
crossing  elimination  program  are  promising  features. 

Construction  Practice — Construction  by  contract 
gained  increased  favor  in  1926.  The  inclination  toward 
force  account  construction  has  w'eakened.  In  the  tech¬ 
nique  of  construction  there  has  been  improvement  in 
“form”  or  fine.sse.  More  operations  are  performed  by 
machines  and  machines  are  more  skillfully  operated. 
The  paved  road  of  1926  has  been  a  better  turned  out 
p.roduct  than  any  previous  year’s  roads.  There  is  yet  a 
long  way  to  go  to  secure  the  construction  efficiency 
that  is  possible;  between  the  well-directed  and  the  aver¬ 
age  operation  there  is  too  wide  a  separation  in  cost, 
speed  and  smooth  operation.  In  the  broad  problem  of 
road  construction-engineering  efficiency,  the  year  being 
considered  emphasized  the  fundamental  weakness  of 
road  builders  in  combatting  delays,  rainy  weather  and 
.seasonal  operation.  As  the  result  of  their  complete  sub¬ 
jection  to  the  rain,  contractors  in  a  score  of  large  road 
building  states  last  fall  left  thousands  of  miles  of  road 
lying  incompleted  through  the  winter.  A  rainy  month 
or  six  weeks  virtually  stopped  dead  a  vast  construction 
business. 

Maintenance  Methods — As  ever>'  successive  year  is 
doing,  la.st  year  demonstrated  how  maintenance  is  creep¬ 
ing  up  on  construction  as  the  major  road  improvement 
operation  of  the  nation.  Like  design  and  construction, 
road  upkeep  in  1926  showed  an  extension  of  good  prac¬ 
tices  rather  than  any  development  of  new  practices. 
Indication  was  given  as  the  year  w'ent  by  that  closer 
compliance  with  the  requirement  for  federal-aid  road 
maintenance  was  being  demanded.  Also,  there  appeared 
an  increasing  sentiment  for  eliminating  county  par¬ 
ticipation  and  direction  in  state  road  maintenance.  Con¬ 
fined  a  few  years  ago  to  a  few  states  and  to  a  few'  main 
routes,  snow  removal  has  become  general  practice  and 
many  states  are  keeping  their  entire  state  road  mile¬ 
age  open  to  traffic  all  winter.  As  a  result,  a  technique 
of  snow'  control,  combining  drift  prevention  and  snow 
removal,  and  an  equipment  practice,  are  being  rapidly 
developt'd.  With  .snow  removal  there  is  now  year-round 
employment  for  maintenance  organizations  and  plant. 
Maintenance  is  putting  road  improvement  securely  on 
the  basis  of  a  continuing  business — a  permanent  con¬ 
sumer  of  labor  and  equipment. 

Administration  and  Financing — The  swing  toward 
centralization  in  road  administration  advanced.  In¬ 
dependence  of  the  county,  in  state  road  management, 
and  assumption  by  the  county  of  township  road  man¬ 
agement.  both  recorded  progress  in  1926.  This  has  not 


been  an  unobstructed  movement ;  local  rights  sentiment 
is  a  strong  force  and  is  not  without  rea.son.  Yet  it  is 
fact  that  opinion  is  growing  that  primary  road  adminis¬ 
tration  is  the  .state’s  task  exclusively,  and  that  .second¬ 
ary  roads  should  comprehend  all  but  the  state  roads  and 
should  be  the  county’s  ta.sk  to  admini.strate. 

In  financing  roads.  1926  records  no  innovations.  .More 
states  enacted  gasoline  tax  laws  or  .amended  existing 
law's  to  increase  ga.soline  tax  rates.  Four  states.  New 
York.  New  .lersey.  Ma.ssachusetts  and  Illinois,  continue 
to  be  the  only  ones  in  which  no  ga.soline  tax  is  levied. 
No  .states  voted  bonds  for  road  improvement.  There 
were,  however,  many  counties  which  did  so.  In  only 
one  state.  Alabama,  was  there  exhibited  any  of  the  old 
battle  .spirit  of  the  pay-as-you-go  vs.  bond  conflicts  of  a 
few  years  ago.  Naturally  and  logically,  bonding  for 
road  improvement  is  on  the  decline. 

Highway  Research — Under  re.search  in  common  high¬ 
way  parlance  there  come  many  activities  from  mere 
cen.suses  to  truly  scientific  critical  inquiry.  Literally 
.scores  of  these  counts  and  inve.stigations  are  under  way. 
They  cover  about  all  the  common  questions  of  road 
design,  construction  and  operation.  In  a  measure  the 
Highway  Research  Board  of  the  National  Re.search 
Council  is  bringing  them  into  co-ordination.  Together 
they  are  each  year  extending  a  little  the  boundaries  of 
information. 

Foreign  Roads — The  meeting  at  Milan.  Italy,  of  the 
International  Road  Congress  and  the  very  excellent  news 
.service  on  foreign  road  building  being  given  by  the  De¬ 
partment  of  Commerce  transportation  division  attracted 
exceptional  interest  in  1926  to  foreign  highway  develop¬ 
ments.  In  an  engineering  w'ay,  foreign  practices  give 
little  that  can  be  w'idely  adopted  in  America.  As  possi¬ 
bilities  for  investment  and  as  markets  for  contractors, 
materials  and  equipment,  they  have  greater  interest. 
If  Americans  are  to  go  in  for  these  opportunities,  how¬ 
ever,  there  is  need  of  stricter  engineering  and  business 
ethics  than  foreign  road  undertakings  of  the  la.st  twelve 
months  have  commonly  displayed. 

Routine  Dominant — Every  activity  encounters  at 
some  period  the  hazard  of  falling  into  routine.  This 
situation  looms  in  highway  improvement.  There  is  good 
construction  and  maintenance  and  contentment  in  its 
ordered  and  intelligent  routine.  It  is  true  that  the 
routine  task  is  large.  Also  it  is  true  that  here  and  there 
.sounds  a  call  of  inspiration  to  greater  purposes  in  high¬ 
way  development.  There  could  not  be  entire  lack  of 
prescience.  But  the  trend  toward  routine  is  the  dom¬ 
inant  one  of  official  highway  direction  in  1926. 

Excellent  practices?,  be  it  recognized,  di.stinguish  this 
highway  engineering  routine.  A  large  group  of  engi¬ 
neers  has  been  trained  in  the  technique  of  road  improve¬ 
ment.  There  is  a  big  body  of  contractors  who  specialize 
in  highway  con.struction  and  they  can  draw  on  a  con¬ 
siderable  supply  of  experienced  w'orkmen.  Road  build¬ 
ing  machinery  is  highly  developed.  The  properties  and 
uses  of  road  construction  materials  are  well  known. 
Surveys  are  beginning  to  provide  real  knowledge  of 
road  traffic.  With  all  the.se.  public  roads  officials  know 
how  to  locate,  design  and  build  well.  They  know  how 
tc  maintain  well  what  they  build.  They  are  perform¬ 
ing  all  technical  tasks  capably  in  most  cases,  excellent 
in  some  ca.se8.  and  poorly  only  in  a  few  cases.  In  brief, 
good  technique  prevails,  is  the  every-day  routine,  in 
road  improvement. 
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Th  e  development 

of  east  and  west  hiKh- 
ways  throujrh  Colorado 
is  compliiated  by  an  almost 
insurmountable  mountain  bar¬ 
rier.  The  Continental  Divide, 
the  “baeklnme  of  the  eontin- 
»iTt.”  crosses  north  and  south 
IhrouKh  practically  the  center 
of  the  state.  In  establishing 
communication  between  the 
eastern  and  western  jwrtions 
of  the  state,  any  route  selected 
muHt  cross  the  divide. 

In  selectinjr  locations,  ad- 
vantavre  is  taken  of  those 
mountain  passes  of  lowest 
elevation  and  least  serious 
snow  hazards.  In  this  man¬ 
ner  Colorado  hijrhways  cross 
tht'  Continental  Divide  at 
fourteen  different  passes, 
which  ranjye  in  elevation  from 
8.772  ft.  to  12,095  ft.  above 
sea  level.  The  Cameron  pass 
road  crosses  a  spur  of  the 
main  ranjre  less  than  ten  miles  from  the  junction  of  this 
spur  with  the  main  range,  at  an  elevation  of  10,200  ft. 
and  is  the  seventh  lowe.st  of  the  passes  across  the 
mountains. 

The  rojid  enters  the  Poudre  Canyon  at  an  elevation  of 
5,800  ft.  and.  attaining  an  elevation  of  10,200  ft.  in 
sixty  miles,  a  maximum  grade  of  6  per  cent  has  been 
obtained.  The  roadway  is  full  22  ft.  in  width  and  offers 
no  hazards  for  even  the  most  inexperienced  of  moun¬ 
tain  drivers. 

The  first  w'ork  on  this  road  w’as  performed  in  1912 
with  funds  raised  by  public  subscription.  At  this  time, 
sufficient  funds  were  provided  to  extend  a  14-ft.  road  a 
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distance  of  approximately  five 
miles  through  the  lower 
reaches  of  the  canyon.  On 
the  completion  of  this  section 
of  the  road,  Larimer  County 
appropriated  $24,000  with 
w’hich  to  extend  the  work,  and 
in  the  fall  of  1912  contract 
was  entered  into  for  the  con¬ 
struction  of  five  additional 
miles,  the  work  being  con¬ 
ducted  under  the  supervision 
of  the  Larimer  County  en¬ 
gineer.  Before  the  completion 
of  this  contract,  surveys  were 
extended  ahead,  and  in  1918  a 
route  through  the  canyon  was 
formally  accepted  as  a  state 
highway,  and  the  Colorado 
state  highway  department  be¬ 
came  officially  active  in  the 
construction  of  this  road. 

In  the  fall  of  1913  the  high¬ 
way  department  with  the 
co-operation  of  Thomas  J.  Tynan,  warden  of  the  Colo¬ 
rado  state  penitentiary,  and  the  Larimer  County  officials, 
placed  a  working  crew  of  50  convicts  in  the  canyon,  a 
force  which  was  maintained  at  joint  state  and  county 
expense  for  eleven  years  until  1924. 

The  convicts  selected  for  this  work  were  “honor  men.” 
usually  with  short  terms  or  terms  which  were  within  a 
few  months  of  expiration.  The  selection  of  these  men 
resulted  in  a  heavy  labor  turnover,  which  impaired  effi¬ 
ciency  to  some  extent.  It  is  interesting  to  note,  how¬ 
ever,  that  working  without  guards,  there  were  only 
twelve  or  fourteen  attempts  to  escape  in  a  ten-year 
period,  during  which  time  only  tw’o  convicts  escaped  en- 


COLORADO 


When  the  Cameron  Pass  highway  was 
formally  opened  and  dedicated  in  Septem¬ 
ber,  1326,  Colorado  witnessed  the  fruition 
of  fourteen  years  of  unremitting  labor.  The 
splendid  new  highway  has  been  completed 
through  the  combined  efforts  of  th3  Colo¬ 
rado  State  Highway  Department,  Larimer 
and  Jackson  counties  and  the  federal  Bu¬ 
reau  of  I*uhlic  Roads.  Its  completion  is 
“a  dream  come  true”;  the  dream  of  the  late 
A.  II.  Edwards,  first  chairman  of  the  Colo¬ 
rado  State  Highway  Commission,  who 
inaugurated  a  movement  in  1912,  for  the 
construction  of  a  road  “up  the  Poudre 
River.”  The  results  have  linked  an  inter- 
mourtain  empire,  larger  than  the  state  of 
Delaware,  with  the  outside  world,  by  a  r  cenic 
highway  which  is  of  unsurpassed  baauty. 
— L.  D.  Blauvelt,  state  highway  engineer. 
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effected  throujyh  the  use  of  the  convicts.  This  is  par¬ 
ticularly  true  through  the  solid  nx'k  areas,  which  con¬ 
stituted  60  i>ercent  of  the  work,  nwe.ssitatinjr  hand  labor. 

Maintaining  a  camp  count  of  fifty  men  resulted  in  an 
effective  working  force  on  the  road  of  about  forty  men, 
the  balance  providinjr  for  camp  needs,  such  as  cooks, 
flunkeys,  laundrymen.  wood  chop|H'rs.  and  the  sick  li.st. 
The  cost — sustenance,  supervision.  transjHirtation — was 
$1..*W  jier  day  |ier  man.  result inir  in  an  annual  outlay  for 
this  purpose  of  approximately  $21,000. 

Powder  for  this  work,  consist in>r  of  .sodatol.  picric 
acid,  and  T.N.T..  was  taken  from  excess  government 
st<H*k  at  approximately  11c.  |)er  jtound.  An  averajre  of 
.lO.OOO  lb.  jHM-  year  was  u.sed.  with  an  indicated  efficiency 
of  approximately  1  lb.  iH*r  cubic  yard  of  excavation. 

Over  the  work  fierformed  by  the  convict.s,  for  a  larKo 
IKirtion  of  the  way.  lower  slopes  are  held  with  dry 
rubble  masonry,  h'or  this  work  Mexican  convicts,  who 
are  adepts  at  rock  wall  work,  were  used  exclusively. 

Between  1913  and  1924.  the  convicts  advanced  the 
road  west  through  the  canyon  a  distance  of  approxi¬ 
mately  fifty  miles  to  a  txiint  alxnit  ten  miles  ea.st  from 
the  top  of  the  pass.  .At  this  point,  Larimer  County, 
through  a  reciprocal  aRreement  with  the  state,  assumed 
construction  with  county  forces  of  free  labor. 

In  the  mean  time,  Jack.son  County,  through  state  and 


TYI'K'AL  ROCK  Cl'T  Ol'KRATION  KAST  OF  IVALUEN 
ON  CAMF.RON  PASS  ROAI> 

tirely.  In  addition  to  other  time  allowances,  the  road 
work  carried  with  it  a  deduction  apainst  sentence,  of 
ten  days  for  each  month  spent  on  the  road.  This,  with 
the  fact  that  infractions  of  camp  rules  and  repulations 
resulted  in  the  return  of  the  offender  to  the  penitentiary 
and  the  loss  of  earned  time,  was  conducive  to  the  main¬ 
tenance  of  a  reasonably  efficient  and  tractable  crew. 

In  conductinp  this  work,  center  line  stakes  and  grades 
were  furnished,  character  of  slojies,  disposition  of  ma¬ 
terial,  etc.,  being  left  to  the  judgment  of  practical  road 
builders  who  had  charge  of  the  convicts.  Handled  in 
this  manner,  there  are  no  reliable  figures  as  to  the  yard¬ 
age  of  material  moved,  but,  comparing  the  costs  per 
mile  for  finished  roadway  with  those  obtained  by  con¬ 
tract.  it  is  evident  that  very  appreciable  savings  were 
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AT  WKST  KXI>  OF  FOHKSTKY  PROJKCT 

county  agreement,  had  constructed  eastward  from 
Walden  up  the  Michigan  River  to  the  national  forest 
boundary,  about  five  miles  west  from  Cameron  Pa.sa. 

In  1923,  a  United  States  Forest  project  was  initiated, 
which  provided  for  the  construction  of  6.4.'i  miles  of 
standard  22-ft.  forestry  road  from  the  end  of  the  state 
and  county  work  on  the  west,  ea.stward  over  the  pass. 
This  section  of  the  road  was  completed  in  1926  at  a  total 
cost  of  $137,000.  Simultaneously  with  the  completion 
of  this  project,  Larimer  County  completed  the  section 
westward  ten  miles  from  the  convict  work,  at  $80,000. 

From  its  inception,  until  completion  in  September  of 
1926,  in  excess  of  $500,000  has  been  expended  on  this 
work,  an  expenditure  more  than  justified  by  the  eco¬ 
nomic  returns  assured  through  the  completion  of  the 
project.  For  its  entire  length  the  road  presents  to  the 
traveler  an  everchanging  panorama  of  lights  and 
shadows,  open  glades  and  box-like  canyons  with  pre¬ 
cipitous  walla;  at  the  side  and  below,  the  turbulent  and 
crystal  clear  w’aters  of  the  Poudre,  while  ever  in  front, 
until  the  pass  is  gained,  the  mountains  rising  majestic¬ 
ally  to  the  heavens  present  a  never-to-be-forgotten  pic¬ 
ture.  This  everchanging  panorama  reaches  its  climax 
at  the  pass,  where  across  the  Michigan  River,  the  Saw¬ 
tooth  Range  with  its  many  rugged  peaks  presents  a 
view  probably  unsurpassed  in  the  United  States. 
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Highway  Bridge  Moved  Without 
Interrupting  Traffic 

Four-Span  Steel  Structure,  400  Ft.  Long,  Is  Jacked 
15  Ft.  Sideways  While  Vehicles  Pass  Over 
It  Without  Decreasing  Speed 

UST  east  of  Montebello,  Calif.,  the  Whittier  Boule¬ 
vard,  one  of  the  main  trunk  highways  in  southern 
California,  pa.sses  over  the  Rio  Hondo  bridge.  This 
.structure  consists  of  four  .steel  truss  span.s,  each  102 
ft.  long,  and  carries  a  roadway  24  ft.  wide.  Traffic 
over  the  bridge  has  increased  to  such  an  extent  that 
decision  was  recently  made  to  increa.se  the  roadway 
width  at  this  cro.ssing  by  the  addition  of  a  duplicate 
bridge. 

To  have  left  the  exi.sting  bridge  in  place  and  con¬ 
structed  a  new  one  alongside,  would  have  thrown  the 
resulting  combined  structure  off  the  center  of  the  right- 
of-way  and  also  of  the  traveled  way,  putting  a  “kink” 
in  the  approaches  at  each  end  of  the  bridge.  Moreover 
it  would  have  required  the  purcha.se  of  additional  right- 


ri«.  8 — KNHS  OK  TWO  SK.VXS  MOVING  .ALONG  KAII..S 
Roller  nest  at  left.  Shoe  at  right  Is  for  a  fixed  end.  Ked- 
plates  were  slid  directly  on  greased  rails  without  rollers 


leg  supported  on  75-  and  100-ton  gear-jacks  which  lifted 
the  four  corners  about  9  in.  so  two  lines  of  60-lb.  rails 
could  be  placed  transversely  under  each  end  of  the 


FIG.  1 — THE  KIO  HONDO  BKIDGK  P.AKTLY  MOVED 

Bridge  roadway  Is  9  in.  above  normal  position.  Timber  approach  apron  moved  along  with  the  bridge. 


of-way,  the  cost  of  which  exceeded  the  cost  of  mov’ing 
the  tru.sses  and  roadway  of  the  old  bridge.  For  these 
reasons  a  contract  was  awarded  for  moving  the  old 
structure  and  building  a  new  bridge  alongside. 

Traffic  checks  showed  a  daily  average  of  15,000 
vehicles  over  the  bridge  and  the  only  practicable  detour 
was  about  3  miles  long.  Figuring  an  operating  cost 
of  7c.  per  mile  the  cost  of  this  detour  to  the  motoring 
public  would  have  been  $2,500  per  day.  The  original 
contract  allowed  ten  days  for  moving  the  bridge,  con¬ 
templating  that  traffic  would  be  detoured  while  each 
span  was  being  moved  separately.  How’ever,  an  idea 
was  developed,  for  which  cre^Jit  goes  to  the  contractor, 
whereby  the  width  of  the  old  piers  having  been  extended 
15  ft,  upstream  under  the  original  contract,  all  four 
spans  could  be  simultaneously  moved  sideways  this  dis¬ 
tance  without  in  any  way  interfering  with  traffic.  If 
travel  had  been  diverted  over  the  detour  for  ten  days, 
the  detour  cost  to  traffic  would  have  been  about  $25,000 
W’hereas  the  additiqnal  cost  of  the  contractor’s  plan  for 
moving  the  bridge  as  a  unit,  without  interrupting 
traffic,  was  only  $2,500. 

The  trusses  were  moved  by  first  placing  under  the 
bottom  chord  near  each  shoe  a  structural  steel  lifting 


spans.  From  the  old  piers  the  rails  were  continued  out 
over  the  pier  extensions  built  on  the  upstream  side  to 
which  it  was  desired  to  move  the  bridge.  The  rails 
were  well  greased  and  at  their  downstream  ends  kick 
blocks  w’ere  bolted  on  to  afford  a  bearing  again.st  which 
the  jacks  could  thrurt  in  moving  the  bridge  upstream. 
After  the  four  trusses  had  been  gradually  but  simul¬ 
taneously  moved  as  far  as  was  desired,  the  lifting  legs 
were  again  set  beneath  the  bottom  chords,  the  weight 
was  lifted  while  the  rails  were  removed  and  then  the 
spans  were  lowered  to  final  position.  As  the  tru.sses 
came  down,  anchor  bolts  were  dropped  into  specially 
prepared  holes  in  the  concrete  and  grouted  in  place  by 
pouring  through  a  groove  left  under  the  shoe  for  that 
purpose. 

In  preparation  for  placing  the  lifting  legs  by  which 
the  four  corners  of  each  span  were  raised,  two  10xl6-in. 
timbers,  14  to  16  ft.  long,  were  embedded  in  the  sand 
of  the  dry  river  bed  on  an  area  that  had  been  thoroughly 
puddled.  With  this  preparation  a  maximum  settlement 
of  only  2  in.  took  place  before  the  bridge  began  to  lift. 
The  lifting  leg  consisted  of  an  8-in.  H-column  bolted  at 
the  top  to  a  15-in.  I-beam  on  the  top  of  which  in  turn 
was  riveted  a  12-in.  channel,  flat  side  up.  Stiffeners 
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were  bolted  to  the  web  of  the  I-beam  to  prevent  buckling  as  much  as  ’  in.  was  noticed  at  times  but  since  the 


at  the  point  where  the  load  was  trreatest.  , 

Oak  filler  blocks  were  placed  between  the  lifting  gird¬ 
ers  and  the  two  12-in.  channels  >\-hich  constituted  the 


FIG.  :$ — LIKTINtJ  I.K(i  l'M>KK  BOTTOM  CHORO  NKAR  SHOE 

Note  offset  over  top  of  pier  and  stiffeners  to  prevent  hiiekllng 
of  web  over  jack.  Also  combination  "half-trestle”  and  ladder. 


bottom  chord  of  the  bridge.  These  blocks  had  depres¬ 
sions  cut  out  to  fit  over  the  rivet  heads  both  above  and 
below  and  were  expected  to  prevent  any  slipping  which 
might  have  resulted  had  the  two  steel  surfaces  been 
brought  together.  In  order  to  lift  the  bridge  in  this 
way  without  injuring  the  structure  it  was  found  neces¬ 
sary  to  throw  the  greatest  part  of  the  load  into  the 
rivets  near  the  pin.  For  this  reason  the  lifting  girder 
was  carried  over  the  pier  top  as  far  as  possible. 

To  prevent  the  lifting  legs  from  kicking  out  trans¬ 
versely  to  the  bridge,  wooden  brace.s  were  used  as  shown 
in  the  illustration.  The  “half-trestle”  type  of  staging 
also  shown  is  said  to  have  been  a  real  convenience, 
being  used  by  the  men  who  wedged  up  the  shoes,  by 
those  who  burned  off  the  bolts  and  to  afford  access  here 
and  there  for  adjustments  and  inspection  as  the  work 
progressed. 

Passing  vehicles,  especially  loaded  trucks  represent¬ 
ing  live-loads  up  to  12  tons,  caused  a  decided  vibration 
in  the  structure,  particularly  when  one  span  was  being 
lifted  slightly  in  advance  of  another.  This  vibration 
was  anticipated  and  for  this  reason  more  than  any 
other,  only  one  end  of  each  span  was  lifted  at  a  time, 
the  other  end  remaining  fixed  until  the  end  lifted  had 
its  weight  transferred  from  the  lifting  legs.  Side  sway 


space  between  the  top  of  the  pier  and  the  lM)ttom  of  the 
shoe  was  kept  blocked  up  as  the  lifting  progressed  the 
sway  cau.sed  no  alarm.  .\s  a  further  prwaution  the 
sections  of  rails,  as  they  were  pulle<l  under  the  shoe, 
were  permitted  to  push  the  blocking  out  ahead  of  them. 

The  kick  bUx-ks  consi.sted  of  two  12-in.  steel  chan¬ 
nels  with  w(X)d  fillers  between,  the  whi  le  assembly  being 
firmly  attached  to  the  rails  below  by  three  inclined 
^-in.  bars  on  either  side  of  the  block,  held  in  place  by 
1-in.  bolts.  This  three-bolt  design  with.stood  all  thrusts 
except  at  one  end  span  where  irregularity  of  the  joint 
cau.sed  excess  friction  .so  that  a  To-ton  thrust  had  to  lx- 
u.sed.  This  failure,  however  was  due  to  the  use  of  short 
bolts;  longer  bolts,  in  which  the  shear  was  not  on  the 
threaded  section,  withstood  the  .strain. 

The  shoes  had  been  anchored  to  the  piers  with  1  '-in. 
bolts;  the.se  were  burnid  off  as  the  lifting  began.  The 
fixed  shoes  rested  on  bloi-ks  of  csist  steel  filled  with  8 
in.  of  concrete  through  which  the  anchor  bolts  pa.s.sed. 
To  break  the  bond  between  the.se  four  anchor  bolts  and 
the  concrete,  steel  wedges  were  driven  under  the  shoe 
aa  the  lifting  proceeded. 

The  weight  of  each  bridge  span,  including  the  10-in. 
concrete  floor  and  H-in.  asphalt  surface,  was  calculated 
to  be  258  tons,  to  which  an  estimated  live-load  of  42 
tons  was  added,  making  a  total  per  span  of  about  300 
tons,  or  75  tons  on  each  shoe.  Taking  the  friction 
coefficient  as  O.ll,  the  thru.st  required  at  eacii^end;  of 
each  span  was  calculated  in  advance  to  be  150x0.11, 
or  16.5  tons.  In  the  actual  moving,  however,  it  devel¬ 
oped  that  the  thru.st  reciuired  to  start  the  load  was  not 


no.  4 — STARTING  THE  JACKING.  KICK  BLOCKS  IN 
KORKGROIMI 

The  large  gear  Jackx  shown  In  operation  were  used  only  at 
starting.  Once  started  the  small  hydraulic  jacks  shown  in 
Fig.  3  were  used. 

infrequently  40  to  50  tons,  and  at  the  end  spans,  where 
it  was  difficult  to  avoid  friction  again.st  the  abutting 
concrete,  as  much  as  75  tons  was  required.  However, 
the  actual  friction  after  the  moving  was  well  started  in 
most  cases  was  only  about  17  tons. 

After  the  bridge  had  moved  a  few  feet  small 


hydraulic  jacks  were  substituted  for  the  jjear-jacks 
used  at  the  start.  These  small  jacks  were  convenient 
to  handle  and  could  be  operated  rapidly  but  were  capable 
of  movinjr  only  5  in.  without  re.settinft.  The  maximum 
speed  during  the  entire  movinp  process  was  22  in.  in 
one  hour  uniform  movement  of  all  four  spans. 

Because  the  jack  resettinjrs  had  to  be  made  fre- 
(juently  and  because  they  could  be  accomplished  quickly, 
no  attempt  was  made  to  synchronize  each  stroke  at  the 
several  jackinjr  stations.  Nevertheless,  excellent  team¬ 
work  was  obtained,  resultinK  in  practically  uniform 
advance  at  all  the  piers.  Whenever  one  station  moved 
too  fa.st  the  expansion  joint  between  spans,  averaginp 
about  1  in.  in  width,  would  close,  thus  preventing  that 
station  from  pushing  the  bridge  any  farther  until  the 
rest  of  the  structure  had  caught  up.  Measuring  sticks 
were  nailed  to  the  ties  at  each  pier  on  which  feet  and 


Sea  Flood  Control  Planned  for 
Leningrad,  Russia 

Dams  Across  Neva  Bay  Basis  of  All  Schemes  to 
Guard  Against  Strange  Phenomenon  of 
Floods  from  the  Finnish  Gulf 


By  V.  E.  Liakhnitsky 

Profps.sor  of  Civil  Enpinoering  School  at  I>'ningrad 

Three  general  projects  have  been  proposed  by  an 
interdepartment  commi.ssion  of  city  and  state 
officers  for  the  protection  of  parts  of  the  city  of 
Leningrad,  Russia,  from  periodic  inundation.  For 
nearly  two  centuries  there  has  always  been  some  scheme 
under  consideration,  but  few  of  them  have  been  carried 
to  the  actual  construction  stage.  In  the  early  days  of 
Peter  the  Great,  plans  were  drawn  to  dig  a  net  of  chan 
nels  across  the  city  area  in  order  to  facilitate  the  flow 
of  Neva  River  water  into  the  bay  w’hich  was  thoughf 
to  be  the  contributing  cau.se  of  the  floods.  Some  of 
these  channels,  existent  now,  w'ere  built  later  during  the 
reign  of  Catherine  II,  Following  a  great  flood  in  1824. 
the  government  opened  an  international  competition  on 
plans  for  flood  protection.  Many  plans  were  submitted, 
but  moat  of  them  were  founded  on  the  old  and  wrong 
assumption  that  the  floods  in  the  estuary  of  the  Neva 
are  due  to  river  discharge.  They  are,  in  fact,  the 
result  of  a  sea  wave,  and  a  famous  French  engineer 
Bazin  submitted  a  plan  based  on  this  idea.  However, 
no  action  other  than  the  building  of  a  few  local  pro¬ 
tection  works  was  undertaken  until  after  the  disastrous 
floods  of  1924. 

On  Sept.  23,  1924,  practically  the  whole  city  of 
Leningrad,  with  an  area  of  some  50  square  miles  and 
a  population  of  over  a  million,  was  suddenly  inundated 
to  an  average  depth  of  5  to  7  ft.  Since  the  flood 
occurred  in  the  das^time  there  was  practically  no  loss 
of  life.  It  followed  directly  as  a  result  of  this  flood 
that  the  interdepartment  commission,  compo.sed  of 
meteorologists,  hydrologi.sts  and  civil  engineers,  was 
formed.  This  commission  has  agreed  that  the  cause 
of  the  floods  is  from  a  sea  wave  and  the  plans  it 
proposes  are  based  on  this  assumption. 

Origin  and  Nature  of  Sea  Floods — The  accompanying 
map  gives  a  picture  of  the  physical  conditions  in  and 
around  the  city  of  Leningrad  and  Neva  Bay.  The  Neva 
River  is  40  miles  long  with  headwaters  at  Lake  Ladoga. 
It  enters  the  Finnish  Gulf  of  the  Baltic  Sea  through  a 
delta  of  five  arms,  upon  which  is  located  much  of  the 
city  of  Leningrad.  Neva  Bay  is  a  shallow  basin  with 
an  area  of  350  sq.km.  (135  square  miles),  sheltered 
from  the  Finnish  Gulf  by  Kotlin  Island.  The  length 
of  the  gulf  from  Kotlin  Island  to  the  open  Baltic  Sea  is 
about  350  km.  (218  miles). 

The  meteorological  process  which  precedes  the  floods 
begins  as  a  cyclone  in  the  north  portion  of  the  Atlantic 
Ocean.  Traveling  east,  it  crosses  the  Scandinavian 
peninsula  and  the  Baltic  Sea,  sometimes  turning  to  the 
south  and  sometimes  passing  straight  into  the  Finnish 
Gulf.  Under  the  influence  of  this  cyclone  there  occurs 
a  general  rise  of  the  Baltic  Sea  which  is  reflected  in  the 
Finnish  Gulf.  Since  the  latter  has  a  funnel  shape,  the 
height  of  the  wave  coming  from  the  Baltic  increases 
gradually  as  it  approaches  the  city.  Although  the  rise 
in  sea  level  may  be  only  2  or  3  ft.  at  the  mouth  of 
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inches  were  noted,  thus  making  possible  a  constant 
checking  of  relative  advance  at  the  jacking  stations. 

Only  one  jack  was  used  for  each  end  of  each  span,  and 
in  order  to  transmit  the  load  directly  from  one  side  of  the 
bridge  to  the  other,  8x8-in.  timbers  were  w’edged  between 
the  two  shoes,  relieving  strain  at  the  pin  connection. 

At  the  time  the  work  was  under  way  the  rush-hour 
traffic  had  become  so  heavy  that  even  without  speed 
restrictions  the  traffic  capacity  of  the  bridge  was  being 
taxed.  It  was  therefore  highly  desirable  to  accomplish 
the  moving  without  placing  any  restrictions  upon 
vehicles  crossing  the  bridge.  Under  the  plan  adopted 
no  restrictions  were  necessary  and  during  the  entire 
moving  process  traffic  passed  over  the  bridge  continu- 
ou.sly,  often  at  speeds  approaching  40  miles  per  hour. 

The  contract  for  moving  the  old  bridge  and  erecting 
the  new  .structure  was  held  by  Gutleben  Brothers,  Los 
.Angeles,  Calif.,  and  was  carried  out  under  the  personal 
supervision  of  C.  T.  Gutleben.  Lawrence  Sovulewski 
was  resident  engineer  for  the  contractors.  For  the 
California  Highway  Commi.ssion.  A.  S.  Kennedy  was 
resident  engineer;  S.  V.  Cortelyou  is  division  engineer 
under  R.  M.  Morton,  state  highway  engineer. 
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the  Gulf,  it  at  times  may  become  10  to  14  ft.  when  it  decrease  the  danger  from  river  flood.«*.  it  is  propo.sed. 
reaches  the  city.  Since  Leningrad  is  only  6  to  10  ft.  in  connection  with  the  second  scheme,  to  build  a  river 

above  mean  sea  level,  such  rises  cause  a  considerable  dam  in  order  to  check  the  river  discharge  during  the 
inundation  of  the  city.  time  of  sea  flood.  The  location  of  this  river  dam  is 

The  following  hydrological  statistics  have  been  col-  suggested  at  14  miles  above  the  city,  at  a  place  where 
lected  over  a  period  of  200  years:  it  may  be  combined  with  a  hydro-electric  plant. 

The  third  .scheme,  which  can  be  called  the  “estuary 
scheme.”  involves  the  building  of  high  dams  running 
along  the  shore  lines  of  the  islands.  Spillway  outlets 
and  a  navigable  pass  are  essential  as  in  the  other  two 
plans.  The  length  of  the  dams  for  this  plan  will  be 
even  greater  than  in  the  first  two  schemes,  but  on  the 
other  hand  they  can  be  constructed  un<ler  more  favor- 
For  1777  a  flood  height  of  10  ft.  able  foundation  conditions  and  will  not  be  so  e.xposed 
s  flood  of  1924  reached  a  level  of  to  the  violence  of  the  sea  wave.  The  river  dam  up.stream 

becomes  a  quite  inevitable  part  of  the  third  scheme, 
ir  Flood  Protection  —  The  inter-  as  it  is  of  the  second. 

on  has  propo.sed  three  general  It  is  a  question  of  further  study,  field  surveying  and 
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economic  factors  involved 
can  it  be  determined  which  of 
these  is  the  best. 

The  dams  which  form  the 
basis  for  each  of  the  proposed 
protection  plans  are  shown 
on  the  map.  The  fir.st  one. 
w’hich  can  be  called  the  “.sea 
project,”  involves  the  building 
of  two  dams  between  the 
shores  of  Neva  Bay  and  Kot- 
lin  I.sland  the  northern  dam 
being  from  5  to  15  ft.  high 
and  1\  miles  long,  while  the 
.southern  dam  would  vary  in 
height  from  3  to  6  ft.  and  be 
31  miles  in  length.  Spillways 
protected  by  gates  w’ould  be 
constructed  in  both  dams  to 
permit  the  passage  of  Neva 
River  waters  into  the  .sea.  A 
navigable  pa.ss  would  be  con¬ 
structed  in  the  southern  dam,  also  protected  by  a  gate, 
or  else  constructed  as  a  lock.  If  this  plan  should  be 
followed  the  Neva  River  waters  w'hich  come  into  the  bay 
at  the  rate  of  4,500  cu.m,  per  second  will  produce  a 
rise  of  2  ft.  during  the  longest  flood  period  ever 
recorded,  w-hich  was  20  hr.  Such  a  rise  which  occurs 
from  10  to  20  days  in  the  year  does  not  affect  the  city 
and  its  surroundings. 

The  second  scheme  w’ould  include  only  one  dam 
across  the  bay,  situated  approximately  halfway  between 
Kotlin  Island  and  the  city.  This  dam,  varying  in  height 
from  5  to  10  ft.,  with  a  length  of  8  miles,  would  also 
have  to  be  equipped  with  spillways  and  a  navigable  pass 
with  a  gate  or  a  lock.  There  would  be  an  area  ^of 
approximately  50  sq.mi.  of  bay  behind  this  dam. 

Although  the  single  dam  would  be  cheaper  to  con- 
.struct  than  the  two  dams  of  the  first  scheme,  there  is 
a  much  smaller  area  for  the  accumulation  of  river 
discharge  in  time  of  floods  when  all  outlets  in  the  dam 
are  closed.  Under  such  a  condition  the  Neva  estuaries 
would  probably  rise  from  5  to  7  ft.,  which  would  inun¬ 
date  small  sections  of  the  city.  In  other  words,  protec¬ 
tion  from  sea  floods  would  result  in  river  floods.  To 
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World’s  Largest  Artificial  Reservoirs 

With  completion  of  Martin  dam,  of  the  Alabama 
Power  Co.,  with  its  enormous  artificial  lake,  consider¬ 
able  interest  has  been  aroused  in  the  relative  size  of  the 
larger  artificial  re.servoirs  of  the  world.  The  world’s 
largest  artificial  reservoir  is  on  the  St.  Maurice  River 
in  the  Province  of  Quebec.  The  larger  reservoirs,  in 
order  of  magnitude,  are  as  follows: 

Capacity,  Cu.l't. 
160,000,000.000 
114.911,000.000 
91,800,000.000 
71..t21.OOO.0OO 
70.800,000.000 

The  American  Falls  reservoir  in  Idaho  will  have  a 
capacity  of  74,062,000,000  cu.ft.  when  the  dam  has  been 
built  to  its  full  height. 


Reservoir 

Qouin,  St.  Maurice  River,  Quebec . 

Elephant  Butte,  New  Mexico  . 

Assuan,  Nile  River,  Egypt  . . 

Roosevelt,  S.alt  River,  .Vrizona  . . 

Martin  Dam,  Tallapoosa  River,  Alabama 


Rock  Asphalt  Road  Construction  with  New  Devices 

Short  Construction  Period  Called  for  Quick  Tests  and  Special  Construction 
Devices — Curb  Forms  Improved — Corrugating  and  Spray 
Painting  to  Bond  the  Asphalt  to  the  Concrete 


By  VV.  L.  Moore 

nesirteni  lOnKineer.  State  Ilifthway  Department,  Nashville,  Tenn. 


A  NOTABLE  highway  with  rock  asphalt  surfacing 
will  be  completed  from  Nashville,  Tenn.,  to  the 
Kentucky  line  with  the  construction,  now  in  prog¬ 
ress,  of  five  miles  of  the  old  Gallatin  pike.  This  work 
involves  a  new  grade  and  a  7:  5:  7-in.  concrete  base  with 
a  IJ-in.  Kyrock  surface  between  llx9-in.  curbs.  The 
drawing  shows  the  section,  and  this  article  deals  spec¬ 
ifically  with  its  con.struction.  There  was,  however,  a 
notable  grading  task.  Much  of  the  grading  required 
bla.sting  through  shelf  rock  with  consequent  earth  back¬ 
fill  to  secure  the  necessary  cushion  for  the  concrete. 
It  involved  the  removal  of  40,000  cu.yd.  of  material. 

The  contract  was  let  to  S.  M.  Billiter  in  June.  1926, 


pavement  form  with  the  inside  form  connected  by  a 
rigid  strap  iron,  arched  to  permit  the  edger  to  pass 
beneath.  After  the  fir.st  mile  of  pavement  was  laid 
it  was  decided  to  use  angle  irons.  As  11  in.  height  is 
not  standard  stock,  angles  lixli  in.  were  planed  down 
on  one  side  to  meet  the  design.  By  adopting  this 
method  considerable  saving  was  effected,  inasmuch  as 
the  weight  of  the  angles  w-as  sufficient  to  hold  them  in 
place  with  only  drop  pins  through  the  pavement  form 
for  alignment.  The  inside  form  was  spaced  by  U-straps 
only,  and  this  permitted  their  quick  removal. 

Widening  Finishing  Machine — Another  interesting 
feature  was  increasing  the  20-ft.  finishing  machine  to 


STANDARD  SECTION  OF  ROCK  A8PH.4LT  ON  CONCRETE 


24  ft.,  as  the  first  two  miles  of  the  project  were  24  ft. 
and  the  remaining  3i  miles  w’ere  20  ft.  in  width.  This 
was  accomplished  by  the  purchase  of  new  channels  for 
the  main  frame  and  by  splicing  the  I-beams  and  screed 
boards.  This  work  was  done  in  a  local  machine  shop 
at  a  cost  of  approximately  $150.  This  item  is  negligible 
when  compared  with  the  costly  and  unsatisfactory  meth¬ 
ods  of  hand  finishing  and  should  be  interesting  to  all 
contractors  faced  with  similar  conditions,  whenever  the 
amount  of  work  involved  does  not  warrant  the  purchase 
of  two  machines. 

Machine-Finished  Corrugated  Surface — While  it  is 
well  known  that  bituminous  tops  are  successfully  laid 
on  smooth-finished  concrete,  practically  all  of  such  cases 
are  repair  jobs  or  surfacing  jobs  made  necessary  by  the 
disintegration  of  smooth  slabs  not  originally  designed 
for  an  asphalt  top.  And,  while  the  asphalt  top  appar¬ 
ently  clings  to  the  smooth-surfaced  slab  without  sub¬ 
sequent  slippage,  and,  further,  while  the  material  we 
are  using  is  laid  extensively  over  smooth  slabs,  we  never¬ 
theless  determined  that  a  roughened  slab  surface  would 
make  a  better  job  for  the  retaining  of  the  asphalt  top. 
How  to  obtain  it  with  the  finishing  machine  without 
the  addition  of  hand  work  was  an  interesting  problem. 
In  finishing  the  base  with  the  finishing  machine  we  did 
considerable  experimenting  to  get  the  true  grade  for 
ridir.g  qualities,  that  is,  true  to  cross-section  and  profile 
and  still  obtain  from  the  same  operation  the  roughened 
surface  most  desirable  upon  which  to  lay  the  surfacing. 

After  trying  various  expedients  we  discovered  that, 
by  drawing  the  back  lift  chains  of  the  finishing  ma¬ 
chine  slightly  taut,  a  slight  irregular  corrugation  was 
produced  on  the  surface  of  the  base.  This  furnished 


and  the  contractor  placed  an  excellent  organization  on 
the  work.  The  very  latest  in  equipment  is  being  used 
and  the  work  has  progressed  with  very  little  interrup¬ 
tion  from  breakdowns.  Indeed  the  progress  that  has 
been  made  could  not  have  been  made  with  the  degree 
of  accuracy  that  has  been  obtained  if  we  had  not  had  an 
organization  so  well  equipped.  To  the  date  of  taking 
the  accompanying  photographs,  Oct.  19,  1926,  although 
delayed  more  than  five  weeks  by  rains,  the  contractor 
graded  practically  90  per  cent  of  the  total  project,  laid 
2h  miles  combination  cement  concrete  base  and  edging 
and  2  miles  of  the  surface  course. 

Expediting  Test  Reports — To  accomplish  this  good 
progress  it  was  necessary  that  we  devise  some  means 
of  expediting  test  reports;  the  railroad  company,  at 
economical  haul  points,  was  unable  to  assign  sufficient 
storage  space  to  enable  the  department  to  render  the 
usual  7-day  strength  ratio  test  reports.  Each  item  of 
material  is  tested,  but  to  avoid  delays  and  demurrage 
to  the  contractor  we  evolved  the  scheme  of  plotting  a 
graph  of  ratios  between  the  gradation  and  strength  test 
for  100  previous  reports  on  the  same  material.  Thus 
by  running  the  gradation  test  on  a  new  consignment, 
and  then  consulting  the  graph  we  could  immediately 
accept  or  reject  material. 

Improved  Curb  Forms — The  base  was  laid  with  a 
9x1 4-in.  curb  formed  monolithically — that  is,  as  near 
monlithically  as  we  have  been  able  to  evolve  a  scheme 
so  to  form  it.  Immediately  following  the  final  finish 
with  the  machine,  forms  are  laid  to  form  the  curb;  thus 
the  curb  construction  follows  but  a  few  feet  behind  the 
mixer.  At  first  a  very  tedious  procedure  was  followed. 
Forms  were  made  of  wood,  bolted  fast  to  the  regular 
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the  ideal  surface  for  receiving  the  rock  asphalt  top.  As 
the  asphalt-top  concrete  road  is  coming  into  general 
popularity  in  many  states  this  should  prove  interesting 
to  contractors  specializing  in  this  class  of  construction, 
as  it  eliminates  the  cost  and  time  of  hand  work  follow¬ 
ing  the  finishing  machine  and  does  a  much  more  uni- 
from  and  thorough  job. 

Applying  the  Spray  Paint  Coat — This  project  was  let 
without  a  paint  coat  application  in  the  specifications, 
and  doubtless  the  degree  of  roughness  obtained  in  the 
concrete  surface  with  the  shortened  stroke  of  the  screed 
board  would  furnish  sufficient  bond  for  the  asphalt 
wearing  surface  but,  after  consultation  with  the  divi¬ 
sion  engineer,  I  secured  permission  to  paint  the  base. 
For  this  purpose  we  used  a  hand  force-nump  mounted 
on  a  reservoir  which  was  in  turn  mounted  on  an  ordi¬ 
nary  quarry  car.  With  this  outfit  a  paint  coat  of  60 
penetration  asphalt  is  sprayed  on  the  base  and  the  paint 
coat  is  applied  only  far  enough  ahead  of  the  rakers, 
temperature  considered,  to  give  the  cut-back  gasoline 
time  to  evaporate  and  yet  leave  the  asphalt  paint  wet 
and  with  proper  adhesiveness  for  the  wearing  surface. 

Rolling  the  Top — In  rolling  also  we  departed  from 
the  letter  of  the  original  specifications,  which  required 
that  the  bituminous  top  be  rolled  for  six  consecutive 
days.  The  contractor  who  was  familiar  with  the  char¬ 
acteristics  of  Kyrock,  the  material  we  are  using,  demon¬ 
strated  that  its  surface  is  not  improved  by  repeated 
rolling.  This  material,  a  natural  rock  asphalt,  laid 
cold,  takes  an  initial  bond  under  the  first  rolling,  which 
does  not  noticeably  alter  under  subsequent  rollings. 
Cross  rolling  would  not  iron  out  inequalities  in  the 
surface  due  to  imperfect  distribution  with  the  rakes, 
as  is  the  case  with  sheet  asphalt.  We  found  that  using 
reasonable  care  in  the  raking  and  rolling  twice  with 
an  8-ton  tandem  roller  produced  a  better  job  than  the 
repeated  rolling  required  by  the  original  specifications. 
This  released  the  road  to  traffic  several  days  sooner 
than  ordinarily  would  have  been  possible  under  the 
letter  of  the  specifications,  as  we  turned  all  pneumatic- 
tired  traffic  over  it  after  the  second  rolling  and  found 
it  beneficial  in  the  final  ironing  out.  We  experienced 
no  difficulty  with  the  ordinary  road  crew  in  manipulat¬ 
ing  this  material,  eight  shovelers  and  four  rakers  lay¬ 
ing  1,000  to  1,200  ft.  of  24-ft.  roadway  per  day. 


Maintenance  Costs  of  Brick  Roads 
in  Cuyahoga  County 

Cost  of  Upkeep  from  One  to  Twenty-One  Years 
on  Two  Million  Yards  of  Brick  Roads 
with  Heavy  Traffic 

The  causes  chiefly  responsible  for  maintenance  costs 
according  to  a  survey  of  paved  road  maintenance 
records  in  Cuyahoga  County,  Ohio,  are:  For  rigid 
types,  (1)  unstable  subgrade,  inadequately  drained  and 
(2)  weak,  inferior  bases.  For  non-rigid  types,  (1) 
under  design,  i.e.,  cutting  the  thickness  to  obtain  low 
first  cost,  and  (2)  placing  inferior  types  of  pavement 
on  roads  where  traffic  and  soil  conditions  demanded  a 
better  type.  These  conclusions  are  the  outcome  of  a 
study  made  by  Frank  A.  Thomas,  former  paving  engi¬ 
neer  of  Cuyahoga  County  and  reported  to  the  American 
Society  of  Municipal  Improvements  at  its  convention 
of  Nov.  8-12,  1926.  A  condensation  and  partiiU  restate- 
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ment  of  the  report  is  presented  here.  In  introduction 
it  may  be  said  that  the  paved  rural  roads  of  Cuyahoga 
County  aggregate  nearly  400  miles,  made  up  of  140 
separate  improvements  and  four  main  types  as  follows: 


Type  Sq.YU.  Per  Cent 

Briok .  2.058,399  65 

Concrete .  592.213  18 

MaC'ulani .  349.284  II 

Asphalt .  208.361  6 


Storm  Reopens  Old  Beach  Inlets 

Three  old  inlets  to  Miami  Beach,  opposite  Miami, 
Fla.,  were  reopened  by  the  tide  and  ocean  current  effects 
in  the  hurricane  of  September  18,  according  to  the 
report  of  a  committee  of  the  Palm  Beach  Engineers 
Association  which  recently  made  a  report  on  storm 
effects.  The  Sub-committee  on  Seawalls  and  Water¬ 
front,  consisting  of  J.  M,  Boyd  and  A.  0.  Taylor,  says 
of  this  effect:  “A  most  unusual  phenomenon  occurred 
in  connection  wi^^h  the  old  inlets  on  Miami  Beach,  three 
in  number,  which  had  been  filled  in.  In  one  case  a 
house  had  been  built  on  the  filled-in  ground.  In  a 
second  case  the  inlet  was  filled  in  with  no  structure 
on  it,  and  in  the  third  case  (Baker’s  Haulover)  the 
inlet  was  constricted  and  a  bridge  built  across  it.  All 
three  of  these  old  inlets  were  washed  through  by  the 
.storm,  the  waters  following  their  old  courses,  under¬ 
mining  and  breaking  the  hou.se  in  the  first  case,  wash¬ 
ing  out  all  the  fill  ground  in  the  second  case,  and,  in 
the  third  washing  out  both  approaches  to  the  bridge.” 


Outstanding  are  the  brick  pavements.  Some  of  these 
were  built  as  far  back  as  1896  but  the  records  here 
considered  cover  ages  up  to  21  years.  The  essential 
structural  characteristics  are: 


Item 

Brick,  thicknea*  4  in . 

Brick,  thickneae  3  in . 

Cement  irrout  filler . 

Aaphalt  filler . 

Plain  sand  or  granulated  sliw  cushion. . .  . 

Cement-sand,  1:3  mix.  cushion . 

No  cushion,  laid  direct  on  green  concrete 

Broken  stone  base,  6-in . 

Concrete  base,  4-in . 

Concrete  base,  5-in . 

Concrete  base,  6-in . . 

Concrete  base.  7-in . 

Concrete  base,  8^in . 

Concrete  base  reinforced . 

Stone  curbs . 

Concrete  curbs . 


Per  Cent 
96 

4 

91 

9 

87 

3 

10 

18 

63 

7 

4 

7 

I 

12 

25 

75 


The  group  of  cost  graphs.  Figs.  1  to  4,  are  for  these 
brick  pavements.  They  are  for  slab  maintenance  only. 
They  were  determined  by  taking  the  amount  of  money 
spent  for  repairs  on  the  several  improvements  each 
year  and  dividing  that  amount  by  the  total  yardage  in 
service  during  each  year.  The  result  was  the  repair 
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FIG.  3 — KbI'.tIK  COSTS  OF  BKK'K  I'.WKMENTS 
FOR  GICiHT  .4ND  HEAVY  TRAFFIC 

cost  per  square  yard  for  each  year.  The  cost  per  square 
yard  per  year  is  the  quotient  of  the  accumulated  amount 
of  money  spent  for  repairs  in  any  period  of  years, 
divided  by  the  number  of  years  in  that  period. 

As  an  example,  says  Mr,  Thomas,  there  were  2,058,- 
399  sq.yd.  of  brick  pavement  that  were  in  service  one 
year,  on  which  nothing  was  spent  for  repairs,  making 
the  cost  per  square  yard  for  the  first  year  nothing. 
There  were  1,898,227  sq.yd.  that  were  in  service  tw’o 
years,  on  which  was  spent  the  sum  of  $2,753,  making 
the  cost  per  .square  yard  for  the  second  year  0.14  cent. 
There  were  1,875,359  sq.yd.  that  were  in  service  three 
years,  on  which  was  spent  the  sum  of  $4,222  during  the 
third  year,  making  the  cost  per  square  yard  for  the 
third  year  0.22  cent.  Now  the  accumulated  cost  per 
square  yard  for  three  years  is  the  sum  of  nothing 
for  the  first  year,  0.14  cent  for  the  second  year,  and  0.22 
cent  for  the  third  year,  or  a  total  of  0.36  cent.  The 
cost  per  square  yard  per  year  for  a  three-year  period 
would  be  0.36  cent  divided  by  3,  or  0.12  cent. 

Fig.  1  is  a  graph  showing  the  repair  cost  per  square 
yard  per  year  for  all  brick  pavement  regardless  of  the 
type  of  construction  or  location,  and  cover  an  experi¬ 
ence  of  21  years  in  rural  highway  paving  in  a  rapidly 
growing  locality.  The  repair  cost  is  low  and  rises 
gradually  for  the  first  ten  years,  after  which  it  rises 
rapidly  and  in  the  twelfth  year  has  doubled;  in  the 
fourteenth  year  it  has  quadrupled ;  and  in  the  eighteenth 
year  it  is  eight  times  as  much.  Quoting  Mr.  Thomas. 
“It  is  noted  that  this  period  of  sharp  rise  in  repair 
costs  starts  at  about  the  time  that  the  gasoline  motor 
brought  to  streets  and  highways  an  intensity  and 
weight  of  traffic  never  anticipated  by  the  engineers 
who  designed  them.” 

Fig.  2  shows  the  repair  cost  per  .square  yard  per  year 
for  brick  pavements  carrying  light  and  heavy  traffic 
respectively.  The  decision  as  to  which  are  heavy  or 
light  traffic  pavements  was  made  from  personal  knowl- 


Age  in  Years 

FIG.  :l — REPAIR  COSTS  OF  RECENT  BRICK 
pavements  (l•15-l•^5) 


edge  and  from  whatever  traffic  data  were  available. 
Fig.  3  shows  the  repair  cost  for  pavements  built  between 
1915  and  1925,  and  Fig.  4  the  cost  for  pavements  built 
on  a  4-in.  concrete  base. 

One  half  of  the  total  repair  co.st  was  spent  on  the 
pavements  built  between  1904  and  1909.  The.se  pave¬ 
ments  have  a  non-rigid  base  of  broken  stone  t>  in.  thick 
and  the  yardage  is  18  per  cent  of  the  total.  Tw(»-thirds 
of  the  total  repair  cost  was  sjHMit  on  seven  roads  having 
less  than  20  per  cent  of  the  total  yardage.  These  were 
the  heaviest  traveled  of  the  brick  roads.  The  repair  cost 
on  these  seven  roads  equals  90  per  cent  of  their  initial 
cost.  One  half  of  the  total  repair  co.st  was  sjHmt  in  the 
twelfth,  thirteenth,  fourteenth  and  fifteenth  years. 

Several  of  the  old  brick  pavements  this  year  tI92(») 


Ai^o  III  V«-ni5 

FIG.  I — REP.VIR  lOMTS  OF  HRICK  PAVFMF.NTS 
MONOLITHIC  H  ITII  4-IN.  CONCRETE  RASE 


are  being  reconstructed  by  widening  and  resurfacing, 
and  in  these  cases  it  is  po.ssible  to  determine  a  salvage 
value,  and  the  total  pavement  co.st  per  square  yard  per 
year  of  the  pavement.  One  pavement  in  particular  is 
being  resurfaced  with  a.sphaltic  concrete.  The  original 
cost  of  the  old  brick  pavement  was  $1.81  a  square  yard. 
It  has  given  20  years  of  service  with  a  repair  cost  of 
$1.60.  The  interest  for  20  years  at  5  per  cent  is  $1.81, 
making  the  total  cost  $5.22.  The  salvage  value  or  the 
worth  of  this  old  pavement  as  a  ba.se  is  at  lea.st  $1.75. 
The  net  cost  will  be  the  difference  or  $3.47  for  20  years 
of  service  or  17.4c.  a  .square  yard  per  year.  At  this 
rate  an  18-ft.  pavement  would  cost  less  than  $2,000  a 
mile  per  year. 

The  pavements  that  required  the  most  repairs  were 
the  heaviest  traffic  routes,  on  clay  soils,  which  had  a 
low  supporting  value.  Faulty  drainage  undoubtedly 
was  the  major  cause  of  many  of  the  repairs. 

The  average  original  eo.st  per  square  yard  for  all 
brick  pavements  built  between  1915  and  1925  was  $3.42. 
Since  two-thirds  of  the  brick  yardage  was  built  prior 
to  1915  oh  a  6-in.  broken  .stone  or  4-in.  concrete  ba.se, 
only  14  ft.  wide,  and  was  designed  primarily  for  horse- 
drawn  vehicles,  the.se  brick  pavements  have  a  very 
reasonable  repair  cost.  The  brick  pavements  built  from 
1915  to  1925  have  a  lower  and  more  uniform  repair  cost. 

In  Cuyahoga  County,  pavements  have  been  financed 
by  10-year  bonds  and  any  pavements  that  require 
excessive  repairs  during  this  period  may  justly  be  con¬ 
sidered  a  failure.  There  were  no  failure  in  brick. 

There  is  no  doubt  but  that  the  grout  filler  in  the  brick 
surface  added  greatly  to  the  strength  of  these  old  pave¬ 
ments  with  thin  weak  ba.ses,  and  was  one  of  the  reasons 
why  they  stood  up  so  well. 


Government  Statistics  of  Road  Construction 
From  1904  Through  1925 


Engineering  News-Recoi'd  from  the  records  of  tht 
United  States  Bureau  of  Public  Roads.  They  include 
the  state  highways,  and  the  county  and  local  rural  road 
mileage,  as  gathered  and  compiled  by  the  Bureau. 


The  following  four  pages  present  for  the  first  time 
a  tabulation  of  total  and  surfaced  road  mileages 
in  each  state  for  each  year  since  1904,  with  charts 
interpreting  trends.  These  figures  were  compiled  by 


CHART  I 

Distribution  of  Mileage  by  States 

The  .‘?,001,82.')  miles  of  rural  roads  in  the  United  States  aie 
here  shown  by  states.  The  black  portion  shows  the  mileage 
of  surfaced  roads.  In  order  to  get  an  idea  of  the  changes 
that  have  taken  place  in  the  last  tw'elve  years,  see  Chart  II 
below'. 


o  Tofat  Rural  Mileage 


Mileac/e  Surfaced 


CHART  II — Changes  Since  1914 

The  hatched  bars  show  the  per  cent  increase  or  decrease  of 
rural  mileage,  and  the  black  bars  show  the  same  for  sur¬ 
faced  road.  New  England’s  total  mileage  decreased  3  per 
cent  since  1914.  The  Middle  Atlantic  and  Middle  Western 
States  show  an  increase  of  only  2.6  and  1.5  per  cent,  resjiec- 
tively.  It  is  in  the  newer  sections,  the  states  west  of  the 
Mississippi  and  beyond  the  Rocky  Mountains  that  the  larg¬ 
est  increases  have  naturally  taken  place.  These  states  will 
probably  continue  adding  to  their  road  mileage  for  some 
years  to  come. 


d  Fcrcenl  Increase  or  Decrease  of  Rural  Mileage 
HI  Brrcent  Increase  or  Decreaseof  Surfaoeol Mileage 
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CHART  III 

Type  Trends — 1914  Compared  With  1925 

Chart  III  gives  the  percentage  of  the  different  types  of  sur¬ 
faced  roads  in  1926  as  compared  to  1914.  Tne  tenaency  toward 
the  more  expensive  type  of  road  is  evident.  The  cement  con¬ 
crete  roads,  which  formed  a  negligible  part  of  the  total  in 
1914  increased  to  7.3  per  cent  in  1925.  Although  brick  and 
bituminous  concrete  form  a  small  part  of  the  total  surfaced 
mileage,  they  nevertheless  serve  to  show  what  the  trend  is. 
Of  the  cheaper  grades,  sand,  clay,  and  macadam  have  de¬ 
creased  while  gravel  shows  an  increase. 


CHART  V 

Total  Rural  Road  Mileage  Compared  With 
Total  Mileage  Surfaced 

Chart  V  compares  the  trend  in  total  mileage  with  the  trend 
in  surfaced  mileage  for  the  whole  country.  The  rate  of 
increase  in  total  rural  mileage  for  the  last  eleven  years  has 
slowed  up  considerably.  From  1923  to  192.')  the  increase 
for  the  entire  countr>-  was  only  one  half  of  one  per  c*ent. 
Surfaced  mileage,  on  the  other  hand,  is  gaining  steadily. 
Every  year  has  seen  an  increase  of  30,000  miles  or  more 
(except  1917  and  1918  the  war  years).  The  record  year 
was  192.6,  during  which  over  50,000  miles  of  roads  were 
surfaced. 


CHART  V 


CHART  IV 

Relation  of  Surfaced  Roads  to  Number  of 
Automobiles  in  Each  State 


Chart  IV  is  based  on  the  assumption  that  the  number  of 
motor  vehicles  should  be  proportionate  to  the  amount  of 
good  roads  in  a  state.  When  the  percentage  of  the  United 
States’  total  motor  vehicles  in  a  state  is  equal  to  its  per¬ 
centage  of  the  United  States’  surface  mileage,  we  might  say 
that  the  state  in  question  has  an  average  adequacy  of  gowl 
roads.  States  deviating  in  a  positive  direction  have  more 
than  the  average  proportion  of  surfaced  mileage  to  number 
of  motor  vehicles,  while  states  deviating  in  a  negative 
direction  have  less  than  the  average  adequacy.  For  instance, 
Indiana  which  makes  the  best  showing,  has  a  proportion  of 
surfaced  mileage  that  is  5.6  per  cent  above  its  proportion 
of  motor  cars,  while  California’s  proportion  of  surfaced 
mileage  is  3.7  per  cent  below  its  percentage  of  automobiles. 
The  states  below  the  line  are  the  states  that  are  most  in 
need  of  the  higher  types  of  roads. 
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Simplified  Program  for  Steel 
Spiral  Reinforcement 

Rod  Sizes  Reduced  from  7  to  4  by  New  Recommen¬ 
dation  of  Department  of  Commerce  Which 
Became  Effective  Dec.  15,  1926 

SIMPLIFIED  Practice  Recommendation  53  of  the 
United  States  Department  of  Commerce,  dealing 
with  simplified  lists  of  sizes  of  steel  spiral  rods  for  con¬ 
crete  reinforcement,  became  effective  as  applying  to  new 
production  Dec.  15,  1926.  The  recommendation  was 
adopted  Jan.  26,  1926,  at  a  general  conference  of  repre¬ 
sentatives  of  manufacturers,  distributors  and  users  of 
steel  spiral  rods.  The  recommendation,  which  is  subject 
to  revision  when  changing  conditions  shall  necessitate 
the  calling  of  a  similar  conference,  provides  that  every 
effort  should  be  made  to  clear  current  orders  and  exist¬ 
ing  stocks  of  eliminated  sizes  before  March  1,  1927. 

History  of  the  Project — On  Sept.  9,  1924,  representa¬ 
tives  of  manufacturers,  distributors  and  users  of  steel 
reinforcing  bars  met  in  Washington  under  the  auspices 
of  the  Division  of  Simplified  Practice  of  the  Department 
of  Commerce  to  consider  the  advisability  of  reducing  to 
a  minimum  the  number  of  available  sizes.  Simplified 
Practice  Recommendation  26  resulted  and  the  success  of 
it  was  manifest  on  Jan.  26,  1926,  when  the  first  revision 
conference  reported  a  .satisfactory  year  and  recom¬ 
mended  the  continuance  of  the  schedule.  Because  of  the 
success  with  steel  reinforcing  bars,  it  was  decided  to 
subject  .steel  spiral  rods  to  similar  simplification.  The 
Concrete  Reinforcing  Steel  Institute  made  a  survey  of 
current  practice,  following  which  the  Division  of  Simpli¬ 
fied  Practice  called  a  conference  of  all  interests. 

The  Conference  on  Steel  Spirals — The  first  recom¬ 
mendation  included  i^-in.  spiral  rods,  but  this  size  was 
finally  eliminated.  The  facts,  upon  which  this  elimi¬ 
nation  was  based  as  .stated  by  A.  E.  Lindau,  chairman, 
committee  on  grade  of  steel  and  standard  sizes,  are: 

The  table  covers  a  range  of  core  sizes  from  10  to  40  in 
and  percentages  of  spiral  varying  from  J  to  2  per  cent  and 
the  rod  sizes,  1  in.,  H  in.,  in.,  i  in.,  and  8  in.  An  examina¬ 
tion  of  the  table  will  show  that  for  the  10-  and  12-in. 
column  cores  even  a  rod  as  small  as  i  in.  round  will  require 
a  pitch  in  excess  of  the  limitations  of  the  joint  committee 
for  percentages  up  to  1  per  cent.  The  significance  of  this 
is  that  rods  smaller  than  i  in.  round  would  be  required,  or 
that  an  excess  percentage  of  i  in.  round  would  be  required. 
The  use  of  spiral  columns  of  such  small  diameter  is  so  in¬ 
frequent  that  the  committee  feels  warranted  in  recommend¬ 
ing  the  over-reinforcement  of  these  columns  by  the  use  of 
the  i  in.  round  ra'hcr  than  the  adoption  of  a  smaller  size. 

The  table  also  will  show  that  the  /«-in.  size  overlaps  the 
i  and  i  in.  in  all  the  column  sizes  and  percentages  included 
in  the  table  and  for  that  reason  may  well  be  eliminated.  For 
similar  reasons  ih-  and  "s-in.  sizes  can  be  eliminated. 


In  view  of  these  facts,  the  committee  feels  that  the  i-iri , 
l-in.,  i-in.,  and  B-in.  rounds  will  cover  all  the  practicabl  • 
percentages  in  common  use  for  column  cores  varying  in 
size  from  10  to  40  in. 

The  final  decision  of  the  conference  is  represented 
by  the  accompanying  table  (referred  to  in  Mr.  Lindau’s 
statement),  which  represents  a  reduction  from  seven  to 
four  sizes  of  steel  spiral  rods,  an  elimination  of  42.8  pei 
cent.  In  the  period  from  Dec.  15,  1926,  to  March  1, 
1927,  it  is  hoped  that  a  smooth  transition  can  be  insured 
from  the  old  production  program  to  that  outlined  in  the 
recommendation.  Although  there  will  be  certain  long¬ 
term  contracts  that  will  still  have  a  period  to  run  after 
March  1,  1927,  most  of  the  short-term  orders  can  b;- 
cleared  up  and  a  large  mass  of  the  production  directed 
only  toward  the  list  of  simplified  sizes. 


When  the  Front-Foot  Plan  of 
Assessment  Is  Invalid 

Washington  Repaving  Assessment  Illegal  Because 
Lots  Vary  in  Depth  and  Value  and 
Benefit  Is  Largely  General 

The  front-foot  basis  of  assessments  for  benefits, 
imposed  by  Congress  in  1916  to  be  applied  to  all 
repaving  w’ork  not  less  than  a  block  in  length,  has  been 
declared  invalid  by  the  U.  S.  Court  of  Appeals,  District 
of  Columbia,  in  a  decision  reversing  the  Supreme  Court 
of  that  district.  The  higher  court  holds  that  as  related 
to  the  particular  assessment  in  question,  and  as  a  rule 
prospec-ively  applicable  throughout  the  district,  the 
front-foot  method  is  arbitrary,  not  according  to  benefit 
and  in  some  cases  confiscatory.  Moreover,  the  higher 
court  also  held  that  the  benefit  of  the  repaving  work 
which  gave  rise  to  the  case  at  bar  was  more  than 
local,  being  on  a  through  route  to  Baltimore,  whereas 
the  Congressional  Act  did  not  even  recognize  benefit 
districts  but  was  on  a  block-by-block  basis — street 
intersections  and  paving  between  street  railway  tracks 
excepted.  By  implication  at  least,  an  amendment  to 
the  act,  passed  in  1916,  ruling  out  public  hearings  as  a 
condition  precedent  to  repaving  assessments,  was  con¬ 
demned,  although  invalidity  was  based  on  the  major 
fault  already  indicated.  At  latest  accounts,  the  district 
authorities  had  not  decided  whether  to  carry  the  case 
to  the  United  States  Supreme  Court.  The  decision  in 
full  (William  G.  Johnson  and  others  vs.  Commissioners 
of  the  District  of  Columbia)  is  given  in  the  United 
States  Daily  (Washington,  D.  C.),  Dec.  15  and  16,  1926. 

The  decision  is  of  country-wide  interest  because  it 
includes  a  review  of  a  number  of  leading  decisions  and 
concludes  with  a  summary  of  conditions  under  which 
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the  front-foot  rule  is  and  is  not  valid.  In  fteneral,  this 
summary  rules  out  the  front-foot  basis  for  repaving 
if  not  for  original  paving  of  through  streets. 

The  land  in  controversy  fronts  on  Rhode  Island  Ave. 
and  is  largely  “improved  city  property.”  This  avenue 
is  one  of  the  well-known  diagonal  or  radial  streets  of 
Washington,  which  give  rise  to  great  variations  in  lot 
depths,  some  of  the  blocks  being  triangular.  The 
plaintiff  contended,  the  opinion  states,  that  because  of 
the  “peculiar  relation  of  his  and  other  property  to 
Rhode  Island  Ave.,  the  assessments  made  on  the  front¬ 
age  basis  were  arbitrary,  unequal  and  discriminatory.” 
As  to  the  front-foot  basis  of  assessments  in  general,  the 
court  holds  that  there  is  no  question  in  the  case  of 
“uniform  city  squares”  and  lots  of  “uniform  depth  and 
of  comparatively  equal  value  and  when  the  assessments 
are  not  in  excess  of  the  benefits.” 

Jn  the  property  under  consideration  there  is  a  “nar¬ 
row  triangular  piece”  of  land  which  at  one  p)oint  “has 
a  depth  of  less  than  1  ft.,  and  a  greatest  depth  of  less 
than  50  ft.,  yet  this  land  has  a  frontage  of  about  200 
ft.  on  Rhode  Island  Ave.,  which  is  a.ssessed  at  the  .same 
rate  per  front  foot  as  all  the  other  property  on  the 
avenue  irrespective  of  depth.  To  permit  the  assess¬ 
ment  as  levied  “would  result  in  practical  confiscation” 
of  this  land.  An  adjacent  block,  ranging  from  261  to 
386  ft.  in  depth,  was  assessed  at  the  same  front-foot 
rate  as  the  triangular  block.  Some  of  the  other  land 
assessed  for  repaving  Rhode  Island  Ave.,  the  evidence 
showed,  “has  been  little,  if  any,  benefited  by  the  im¬ 
provement,”  since  “for  farm  purposes  and  the  con¬ 
venience  of  reaching  the  city,  [the  old]  macadam  pave¬ 
ment  would  meet  the  requirements  equally  with  [the 
new]  asphalt  pavement.  Consequently  the  new  paving 
“was  an  improvement  of  general  public  benefit  rather 
than  for  the  benefit  of  the  farm  property  that  may  lie 
adjacent  thereto.” 

Counsel  for  the  Di.strict  of  Columbia  tried  to  sup¬ 
port  the  assessment  by  citing  a  U.  S.  Supreme  Court 
decision  upholding  an  Act  of  Congress  authorizing  the 
Commissioners  of  the  District  of  Columbia  to  levy 
assessments  for  new  water  mains  at  the  rate  of  $1.25 
per  front  foot,  without  giving  property  owners  a  hear¬ 
ing.  The  court  in  the  case  just  decided  held  that  there 
is  a  marked  distinction  between  this  assessment  and 
the  one  in  question  for  repaving,  in  that  a  water  main 
“is  a  local  improvement”  almost  solely  beneficial  to  the 
adjoining  property,  and  assessment  for  it  an  act  of 
taxation  wholly  within  the  jurisdiction  of  the  local 
authorities,  whereas  the  repaving  in  controversy  is  “an 
improvement  not  beneficial  to  the  people  of  the  district 
in  general  and  to  the  country  beyond.” 

Toward  the  close  of  its  opinion,  after  reviewing  a 
number  of  pertinent  decisions  of  the  highest  state  and 
federal  courts,  the  present  opinion  reads: 

Our  attention  has  not  been  called  to  a  case  where  a 
general  repaving  act  calling  for  an  arbitrary  assessment 
of  the  expenses,  or  a  portion*  thereof,  against  the  abutting 
property,  regardless  of  resulting  benefits,  has  been  upheld. 
It  may  well  be  that  conditions  could  exist  so  equitable 
and  fair  that  an  assessment  on  the  front-foot  plan  might 
be  sustained,  but  to  do  so  there  must  be  a  relative  equality 
in  the  value  and  depth  of  the  abutting  property,  and  the 
assessments  must  not  exceed  the  benefits. 

As  an  example  of  a  front-foot  paving  assessment  held 
by  our  highest  court  to  be  equitable  the  current  opinion 
summarizes  the  opinion  in  French  vs.  Barber  Asphalt 
Paving  Co.,*  181  U.  S.,  324,  involving  Forest  Ave.,  “one 


of  the  oldest  and  best  improved  residence  streets”  in 
Kansas  City,  which  was  paved  with  asphalt  for  its 
width  of  36  ft.  Justification  of  this  a.ssessment  was 
based  on  all  the  lots  being  of  equal  depth,  all  improved 
and  used  for  residence  purposes,  all  at  sub.stantially 
the  grade  of  the  street,  and  otherwise  similarly  related 
to  the  pmvement,  all  the  pavement  uniform  in  distance 
and  quality  and  no  showing  of  difference  in  value  of 
the  lots.  The  entire  proceedings  in  this  case  complied 
with  the  charter  requirements  as  to  advertising,  hear¬ 
ings,  etc.  No  one  protested  against  the  work.  The 
whole  cour.se  of  events  disclosed  a  “presumption  of 
acquiescence,  equality,  and  benefits  equal  to  the  tax, 
in  support  of  the  validity  of  an  asses.sment  on  the  front- 
foot  basis.” 

Although  accepting  the  front-foot  plan  as  valid  under 
certain  conditions,  like  tho.se  just  enumerated,  the  opin¬ 
ion  in  the  Washington  case  closes  with  a  summary  of 
conditions  w'hich  are  fatal  to  it  in  general  and  al.so  as 
regards  the  Washington  case  thus  adversely  decided: 

Special  statutes  or  ordinances  providing  for  the  assess¬ 
ment  of  benefits  equivalent  to  the  cost  of  the  improvement 
on  the  frontage  basis,  where  the  statute  or  ordinance  relat¬ 
ing  to  an  assessment  for  a  local  improvement,  as,  for 
example,  the  opening  and  grading  of  a  street,  converting 
unimproved  land  into  city  property,  where  not  grossly 
unequal  or  inequitable,  will  be  upheld. 

The  front-foot  method  of  assessment  for  street  improve¬ 
ment  under  a  general  statute  is  condemned  especially  on 
the  theory  that  it  taxes  the  individual  property  fronting 
on  the  improvement  for  all  or  a  fixed  portion  of  the 
expense,  to  the  exemption  of  all  other  property  in  the 
municipality. 

It  is  not  a  local  improvement  beneficial  chiefly  to  the 
immediate  property  affected;  but  a  public  improvement, 
the  expense  of  which  should  be  borne  by  all  the  property 
of  the  community  on  an  equal  proportionate  basis.  To  thus 
tax  all  or  an  unequal  portion  of  the  burden  of  the  expense 
of  a  general  public  improvement  against  the  property  of  a 
single  person  or  a  group  of  persons,  to  the  exemption 
of  the  public  generally,  falls  within  the  constitutional 
inhibition  forbidding  the  taking  of  private  property  for  a 
public  use  without  just  compensation. 

Cooley,  in  his  work  on  Taxation,  3rd  Ed.,  1224,  con¬ 
demning  the  frontage  rule  when  applied  to  a  public  street 
improvement,  said:  “It  considers  each  lot  by  itself,  com¬ 
pelling  each  to  bear  the  burden  of  the  improvement  in 
front  of  it,  without  reference  to  any  contribution  to  be  made 
to  the  improvement  of  any  other  property,  and  it  is  con¬ 
sequently  without  any  apportionment.  From  accidental  cir¬ 
cumstances,  the  major  part  of  the  cost  of  an  important 
public  work  may  be  expended  in  front  of  a  single  lot;  those 
circumstances  not  at  all  contributing  to  mak»  the  improve¬ 
ment  more  valuable  to  the  lot  thus  especially  burdened, 
perhaps  even  having  the  opposite  consequence.  But  what¬ 
ever  might  be  the  result  in  particular  cases,  the  fatal 
vice  in  the  system  is  that  it  provides  for  no  taxing  districts 
whatever.  It  is  as  arbitrary  in  principle,  and  would  some¬ 
times  be  as  unequal  in  operation,  as  a  regulation  that  the 
town  from  which  a  state  officer  chanced  to  be  chosen  should 
pay  his  salary,  or  that  the  locality  in  which  the  standing 
army,  or  any  portion  of  it,  should  be  stationed  for  the 
time  being  should  be  charged  with  its  support.  If  one  is 
legitimate  taxation  the  other  would  be.” 

We  are  forced  to  the  conclusion  that  there  is  no  theory 
on  which  the  legality  of  this  assessment  can  be  sustained. 
If  the  paving  of  Rhode  Island  Ave.  be  treated  as  an 
original  improvement,  converting  a  highway  into  a  paved 
city  street,  its  constitutional  infirmities  are  emphasized  by 
reason  of  the  existence  of  physical  conditions  forbidding 
any  equal,  fair  or  equitable  application  of  the  frontage 
rule  of  taxing  benefits.  If  considered  as  a  repair  of  the 
avenue,  in  the  form  of  repaving,  its  validity  must  be  con¬ 
demned  for  the  additional  considerations  pointed  out,  bring¬ 
ing  it  within  the  scope  of  a  general  city  improvement. 

The  decree  is  reversed  with  costs,  and  the  cause  is 
remanded  for  further  proceedings  not  inconsistent  with 
this  opinion. 


Township  Roads  Should  Be  Merged 
with  County  Roads 

Analysis  of  Township  Road  Upkeep  Costs  in  Indiana 
Forces  Conclusion  that  Administration 
by  Counties  Is  Cheaper 

Ry  Ben  H.  Petty 

Assistant  Proft-sscu-  of  HiKhway  KnKinoerinB, 

I’urduo  I'niversity,  Ijifayt-tte,  Ind. 

WHILE  the  township  road  is  of  minor  importance 
to  the  state  road  and  is  also  subordinate  to  the 
county  road  it  is  of  vital  interest  to  a  larjje  percentage 
of  those  livinjr  in  rural  communities.  The  financinjr. 
supervision  and  maintenance  of  township  roads  varies 
considerably  in  different  states.  In  Indiana  all  unim- 
prm-ed  roads  are  classed  as  township  roads.  They  are 
principally  narrow,  poorly-drained  earth  roads,  althouffh 
some  have  received  thin  coatings  of  }?ravel.  When 
one  of  these  roads  has  been  properly  con.structed  and 
jriven  an  adequate  coatinj;  of  metal  to  meet  the  county 
.standards,  it  pa.sses  into  the  care  of  the  county  high¬ 
way  superintendent. for  future  maintenance. 

The  road  mileage  in  Indiana  is  cla.ssified  approxi¬ 
mately  as  follows:  State  4,000  miles,  county,  37,600 
miles  and  township,  40,000  miles.  The  disbursements 
for  highways  and  streets  during  the  fi.scal  year  ending 
Sept.  30,  1926,  were: 

Slat.'  . ’. . 14,5  IS, 04  4 

Cnuntifs  .  14,417,313 

t'ivil  townships  .  t2,lS7.oil 

I'ivil  oitii's  .  3,7i'fi,S81 

I'ivil  towns  .  6»t),4»s 


Township 
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advisory  board  which  fixes  the  tax  levy  for  tow-nship 
road  repair.  The  maximum  allowable  levy  is  30c.  per 
$100  of  taxable  property.  There  are  1,016  towmships 
in  the  state  which  means  that  there  are  approximately 
1,000  trustees  looking  after  31,600  miles  of  unimproved 
roads,  each  with  his  own  peculiar  ideas  as  to  the  proper 
type  of  equipment  to  buy  and  of  maintenance  procedure 
to  be  observed.  In  many  parts  of  the  state  the.se  roads 
are  impassable  during  a  great  part  of  the  fall,  winter 
and  spring  seasons  and  are  traveled  with  difficulty  and 
discomfort  even  during  the  dry  summer  months. 

,  During  the  past  four  summers  the  writer  has 
engaged  in  highway  exten.sion  work  for  the  University 
which  has  taken  him  into  almost  every  county  of  the 
state  and  during  which  he  traveled  over  about  10,000 
miles  of  various  types  of  roads.  The  first-hand  knowl¬ 
edge  gained  in  this  way  has  raised  the  question  as  to 
whether  or  not  present  methods  of  handling  the  town- 


The  township’s  expenditures  for  roads  equaled  84  per 
cent  of  the  counties’  total.  For  maintenance  alone,  in 
1924,  the  town.ships  collected  $2,886,350  in  taxes  as 
compared  to  $6,557,145  collected  by  the  counties. 
Of  the  township  roads  79  per  cent  are  earth  roads. 

The  care  of  township  roads  is  entrusted  to  the  town¬ 
ship  trustee  (an  elective  officer)  who  also  has  super¬ 
vision  over  the  township  schools.  The  trustee  and  three 
advisors  (elected  at  the  same  time)  comprise  the 


Kl  XDS  Foil  IlOAl)  REPAIR  IN  WAYNE  COUNTY,  INDIANA.  IN  1924 
Rhi.'  for  Road  Repair,  Per  Cent  Townahip  Net  County  Net 
Town.hip  Revenue  Revenue 

Net  Taxable  Town-  and  Countv  for  Road  for  R.>a<l 

ablations  ship  County  Combintd  Repair  Repair 

$1,328,355  .25  .  10  .35  $3,320.89  $1,328.36 

2.150  714  .10  .10  .20  2,150.72  2,150.72 

4,914,657  .11  .10  .21  5.406.12  4.914.66 

1.939,643  .11  10  .21  2,133.61  1,939.64 

956.236  18  .10  28  1,721.22  956.24 

2,022,211  08  .10  .18  1,617.77  2,022.21 

2,442,351  10  .10  20  2,442.35  2,442.35 

1,355,139  04  .10  14  542.06  1,355.14 

3.333,793  07  .10  17  2,333.66  3,333.79 

3,110,734  10  10  20  3,110.73  3,110.73 

1.981.204  .10  10  20  1,981.20  1,981.20 

1,354,030  15  .10  25  2,031.05  1.354.03 

3.236.235  08  10  18  2,588.99  3,236.24 

8,254,529  .10  .10  20  8,254  53  8,254.53 

1.314.078  07  .10  17  919  86  1  314.08 

192.940  .10  ...  .  192  94 

2,005,931  10  ...  .  2.005.93 

883,181  .10  ...  883.18 

440.545  .10  ...  440.55 

184,727  10  ...  .  184  73 

186.580  ..  .10  ...  186.58 

319,494  ...  .10  ...  319.49 

338,074  ...  .10  ...  338  07 

1,316,975  ...  10  ...  1,316.98 

439,018  ...  10  ...  439.02 

76,583  ...  .10  ...  76  58 

35,971,655  ...  .10  ...  35.971  66 

160,366  ...  .10  ...  160.37 

42.550  ...  .10  ...  42  55 


Coet  per 

Miles  .Miles  of  Mile 

of  Tp.  County  Tp. 

Road  Road  Road 

13  ....  $25545 

19  ....  113.19 

23  ....  23504 

14  ....  15240 

13  ....  132.40 

10  ....  161  78 

19  ....  12854 

13  4169 

19  122.82 

17  182.98 

11  180.10 

16  126.94 

31  83.51 

37  .  223.09 

II  .  83.62 


Tii»ii>lm 
C'ltie.'.  and  T 

.Xbinuton . . 

Huston.  .  . . 

Center . 

ciay.  . 

Dalton . 

Franklin . 

<  ireeve  . 

Harrison . 

.laekson . 

.leflerson . 

New  Ciarden . 

Perry- . 

Washington . 

Wayne . 

Webster . 

Hoston  Corp. 

Cambridge  City  Coiyi. 

Centerville  Corp . 

Dublin  Corp . 

E.  CiermantoKii  Corp 

Feononiy . 

Fountain  City  Corp  . 

( Jreensfork  Coiy). .  . 
Hagerstown  Coiyt.  . 

Milton  Corp . 

Mt.  Auburn  Corp . 

Richmond  Com 
Spring  drove  Corp. 
Whitewater  Corp . 

Total .  .  .  .  . 
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ship  road  situation  cannot  be  considerably  improved  miles  left  respectively.  During  the  present  year  Wayne 

by  making  the  county  the  smallest  road  unit.  County  has  taken  over  its  entire  township  road  mile- 

In  order  to  secure  detailed  information  on  this  ques-  age  into  the  county  system.  This  absorption  of  town- 

tion,  the  writer  directed  R.  E.  Mills,  a  graduate  student,  ship  roads  on  a  large  scale  in  Wayne  County  has 

in  an  inve.stigation  of  county  and  township  road  affairs  produced  the  following  immediate  results : 
in  Indiana  during  the  past  year.  He  prepared  the 
tables  and  figures  for  this  article  from  statistics  gath¬ 
ered  from  seven  counties  which  were  so  distributed  over 
the  state  that  they  maj^  safely  be  considered  as  repre¬ 
senting  average  conditions. 

Table  I  showing  funds  expended  for  both  county  and 
township  road  repair  in  Wayne  County  is  typical  of 
the  information  secured.  Columns  3  and  4  show  the  tax 
levy  for  township  and  county  road  maintenance  respec¬ 
tively.  For  instance,  a  farmer  living  in  Abington 
township  is  assessed  25c.  per  hundred  dollars  of  taxable 
property  for  township  road  repair  plus  another  10c. 
for  county  road  repair,  making  a  total  repair  tax  levy 
of  35c.  As  a  rule  the  county  roads  are  in  far  better 
condition  than  those  of  the  township  and  as  a  result 
the  Abington  township  taxpayer,  for  example,  is  paying 
two  and  one-half  times  as  much  for  poor  road  service 
as  he  is  paying  for  good  road  service. 

Fig.  1  shows  graphically  the  average  cost  per  mile 
for  maintaining  the  various  township  roads  of  Wayne 
County.  The  average  cost  per  mile  for  county  roads 
is  $186  and  the  township  average  is  $152.  This  slight 
difference  in  cost  does  not  in  any  way  represent  the 
great  difference  in  service  rendered  by  the  two  systems. 

It  will  be  noted  that  three  township  averages  run 
higher  and  two  practically  equal  the  county  average. 

Fig.  2  shows  the  relative  maintenance  costs  on  the 
two  types  of  roads  in  the  seven  counties  from  which 
information  was  secured.  In  Huntington  and  Boone 
counties  we  have  the  remarkable  condition  of  higher 
expenditures  per  mile  for  township  maintenance  than 
for  county  maintenance.  Considering  the  far  greater 
amount  of  traffic  carried  by  the  average  county  roads 
as  compared  with  the  average  township  road,  an 
explanation  of  this  peculiar  state  of  affairs  is  quite 
difficult. 

Table  II  summarizes  the  comparative  costs  of  county 
and  township  road  maintenance  in  the  seven  counties. 

Column  7  shows  the  tax  rate  necessary' to  produce  rev¬ 
enue  sufficient  to  maintain  both  road  systems  on  the 
basis  of  the  present  cost  per  mile  of  county  road  main¬ 
tenance.  Column  9  .shows  reductions  in  two  counties. 

The  large  increases  in  Gibson  and  Clay  counties  are 
explained  by  column  2  showing  that  they  now  spend 
very  little  on  township  roads.  There  are  townships  in 
the  state  that  spend  less  than  $25  per  mile  per  year  in 
maintaining  their  roads. 

Marion  County  has  absorbed  all  of  its  township  roads 
and  Tipton  and  Wells  counties  have  only  3i  and  12 


re  Township 
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t'.Ayenft 

main'i 
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Hunfington  Woyne  Oibson  Cloy  Benton  Tippecanoe  Boone 
Counfy 
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towns  who,  heretofore,  have  paid  nothing  towards  the 
maintenance  of  township  roads. 

2.  Four  of  the  fifteen  town.ships  will  have  their 
total  road-repair  tax  levy  reduced  varying  from  1  to 
19c.  One  will  face  an  increase  of  only  2c. 

3.  Instead  of  sixteen  purchasing  agents  for  road 
equipment  and  materials  there  will  be  but  one. 

4.  The  increased  county  road  mileage  will  bring  more 
gasoline  tax  money  to  Wayne  County  hereafter.  In 
this  state  one-fourth  of  the  gasoline  tax  is  allotted  to 
the  counties  for  road  repair,  half  of  which  is  prorated 
among  the  92  counties  and  the  other  half  distributed 
on  the  basis  of  county  road  mileage. 

6.  Conflicts  on  gravel  prices  will  be  practically  elim¬ 
inated  due  to  the  reduction  in  number  of  purchasing 
agents. 

6.  Uniform  maintenance  methods  will  be  enforced 
throughout  the  entire  county. 

7.  Being  a  much  larger  taxing  unit,  the  county  is 
enabled  to  own  and  operate  economically  the  larger  and 
more  expensive  equipment  necessary  for  efficient,  up-to- 
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INDIANA 

, 

H 

Per  Cent 
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TotAl  Funds 

Net  ^'hanjre 

C'hance 
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Now  Spent 

County  Kate 

in  County 

in  Ccmnty 

f 

.Average 

for  Roacl 

County  Rate 

Total  Funds 

Neeeaaary 

Road  Repair 

RoafI  Repair 
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Co«t 

Repair  on 

Necessary 
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Funds  If  .All 
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per  Mile 

Coat 

County  and 

to  Raise 

to  Maintain 

Alt  Koada  on 

Rikailfl  ere 
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per  Mile 
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County 
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Per  Cent 
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Per  Cent 

County  Raiii$t 

County  Basis 

.  $262  02 

$168  25 

$140,731  98 

.2296 

$121,058  41 

.1976 

— $l9,t)73  57 

—  13  9 

.  152  46 

186  09 

122.807  31 

.  1493 

131.752  49 

.  1601 

+  8,945  18 

+  7  28 

.  93  75 

255.60 

119.957  51 

.2752 

176.576  51 

.405 

+  56,619  00 

4  47  2 

.  58.23 

251  71 

118.925.60 

.4093 

176.195  27 

.6064 

+  57.269  67 

448  14 

. ;  9896 

139.05 

84.407.45 

.  1719 

92.745  15 

.189 

+  8.337  70 

4-  9  87 

Tir,nM>ann«> - 

.  103.92 

134  81 

116.368  37 

.124 

125.109  50 

.1295 

+  8.741.13 

4-  7  5 

.  163.61 

117  73 

106.268  16 
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date  road  maintenance.  This  assures  better  main¬ 
tenance  on  the  ab.siorbed  towmship  roads  than  the 
depleted  township  funds  have  been  able  to  provide. 

8.  The  better  care  of  equipment  and  the  steady  em¬ 
ployment  of  experienced  road  men  afforded  by  the  larjrer 
county  organization  insures  a  fuller  return  for  the  tax¬ 
payer’s  dollar. 

The  writer  believes  that  in  the  more  wealthy  and 
projrressive  counties  of  Indiana  the  service  rendered  by 
the  town.ship  roads  would  be  prreatly  improved  by  merg- 
ing  them  with  the  county  .sy.stems.  In  the  poorer  coun¬ 
ties  where  the  township  mileage  greatly  exceeds  the 
county  mileage,  a  gradual  process  of  merging  township 
roads  with  the  county  sy.stem  would  probably  work  out 
more  satisfactorily.  The  taxpayers  foot  the  bill  eventu¬ 
ally.  whether  township,  county  or  state  roads  are 
involved.  Therefore,  any  rea.sonable  movement  tending 
to  eliminate  needless  friction  and  duplication  of  effort 
that  will  result  in  better  and  more  economical  highway 
.service  should  receive  whole-hearted  support  from  the 
taxpayers. 

Theory  of  Spacing  Cross  Joints 
in  Concrete  Roads 

Moisture  and  Temperature  Changes  Analyzed, 
Internal  and  External  Restraint  Computed, 

Slab  Stresses  Determined 

By  W.  W.  Zass 

t 'oust iiiii ion  KnKin»-oi',  Arkansas  Stato  llifthway  Commission, 

I  .it  tie  Hook.  .\rk. 

Concrete  expands  when  wetted  and  contracts 
when  drying  out.  When  it  is  fir.st  deposited  a  slight 
expansion  takes  place  and  then  as  the  moisture  evapo¬ 
rates  or  is  u.sed  in  hydration  a  gradual  contraction 
occurs. 

Chfltiffes  Due  to  Mniittvre — In  a  series  of  experi¬ 
ments  conducted  by  A.  T.  Goldbeck  and  F.  H.  Jackson, 
Jr.,  of  the  Bureau  of  Public  Roads,  columnar  concrete 
specimens,  permitting  the  free  expansion  of  one  speci¬ 
men  end  thus  preventing  friction  from  affecting  the 
accuracy  of  the  measurements,  the  columns  being  8  in. 
square  and  5  ft.  high  composed  of  a  1:2:4  and  a  1:3:6 
mix,  showed  an  expansion  during  a  15-day  curing  period 
of  about  0.0001  in.  per  inch  of  length.  At  the  end  of 
the  curing  period  the  specimens  were  allowed  to  dry 
out  and  at  the  close  of  a  450-day  interval  showed  a  con¬ 
traction  from  the  original  length  of  about  0.0006  in. 
per  inch  of  length.  At  this  time  the  specimens  were 
again  wetted  and  kept  moi.st.  The  columns  immediately 
began  to  expand  and  reached  a  maximum  expansion  of 
0.0004  in.  per  inch  of  length  at  the  end  of  a  60-day 
period,  thus  falling  .short  of  their  original  length  by 
about  0.0002  in.  per  inch  of  length.  Whether  the 
original  length  would  ever  be  regained  or  whether  the 
.shortening  would  prove  cumulative  over  a  series  of 
alternate  wettings  and  dryings  is  a  point  not  now  de¬ 
terminable  but  one  which  further  investigations  will 
possibly  establish. 

A  .specimen  of  1:2:4  concrete  similar  in  size  and 
shape  to  those  de.scribed  above  was  placed  out  of  doors 
subject  to  weather  and  atmospheric  changes  and  during 
a  440-day  period  showed  a  maximum  expansion  or  con¬ 
traction  of  only  0.0001  in.  per  inch  of  length.  The 
authors  explain  the  difference  in  unit  changes  in  length 
between  the  laboratory  specimens  and  the  specimen  ex¬ 


posed  to  the  weather  as  reasonable  to  expect  as  the 
latter  specimen  was  subjected  to  alternate  wetting  an  ! 
drying  with  sufficient  frequency  that  there  was  little 
chance  for  moisture  changes  to  become  effective,  ex¬ 
periments  having  proven  that  the  larger  changes  in 
length  are  slow  and  progressive. 

It  is  reasonable  to  assume  that  a  road  slab  actual!'.- 
in  place  would  tend  to  show  an  expansion  or  contraction 
resulting  from  moisture  changes  but  little,  if  any,  differ¬ 
ent  from  the  te.st  column  which  was  freely  exposed  to 
the  elements.  The  road  slab,  having  one  surface  in 
contact  with  the  subgrade,  would  have  an  opportunity 
to  absorb  and  hold  moi.sture  to  a  greater  degree  than 
did  the  te.st  column,  this  assumption  being  dependent 
of  course  upon  the  characteristics  of  the  material  of 
which  the  subgrade  was  composed.  This  condition 
would  tend  to  keep  the  slab  to  its  normal  length  rather 
than  greatly  contracted,  due  to  a  lack  of  moisture  con¬ 
tent.  and  would  nullify  to  a  certain  extent  the  contrac¬ 
tion  due  to  a  loss  of  moisture  content  resulting  from 
the  top  surface  of  the  slab  being  exposed  to  drying  out 
agencies. 

This  assumption  is  seemingly  confirmed  by  further 
investigations  conducted  by  the  same  persons  on  .several 
experimental  sections  constructed  on  the  Chevy  Chase, 
Md.,  road  and  on  the  Ohio  Post  Road  near  Zanesville. 
These  investigations  were  quite  exhaustive  in  charac¬ 
ter  and  in  the  case  of  the  Chevy  Cha.se  Road  and  two 
sections  of  the  Ohio  Post  Road  showed  that  practically 
no  changes  in  length  occurred  that  could  be  attributed 
to  variations  in  moisture  content.  In  the  case  of  the 
third  section  of  the  Ohio  Po.st  Road  it  was  found  that 
a  change  in  length  of  a  little  over  0.0001  in.  per  inch 
of  length  could  be  attributed  to  variations  in  moisture 
content.  This  particular  .section  lay  at  the  foot  of  two 
6  per  cent  ascending  grades  and  the  conditions  were 
favorable  for  a  wet  subgrade  and  in  addition  this  sec¬ 
tion  of  pavement  was  continually  covered  with  mud 
tracked  in  from  intersecting  roads. 

Assuming  therefore  as  a  basis  for  a  safe  design  that 
the  road  slab  is  subjected  to  a  maximum  expansion  or 
contraction  due  to  moisture  changes  of  0.0001  in.  per 
inch  of  length  the  maximum  change  in  length  of  the 
slab  per  linear  foot  would  amount  to 

0.0001  X  1.0  ft.  X  12.0  in.  =  0.0012  in. 

Changes  Due  to  Temperature — In  addition  to  the 
changes  in  length  produced  by  moisture  variations  the 
slab  is  subjected  to  similar  changes  due  to  temperature 
variations.  '  R^ent  investigations  have  shown  that  the 
thermal  coefficient  for  concrete,  which  approximates  that 
of  steel,  varies  somewhat  due  to  the  richness  of  the  mix 
and  the  degree  of  temperature  to  which  it  is  subjected. 
Researches  conducted  by  W,  K.  Hatt,  Head  of  the  School 
of  Civil  Engineering,  Purdue  University,  indicate  that 
the  coefficient  varies  in  amount  depending  on  these 
factors,  ranging  from.  0.0000040  at  40  deg.  F.  to 
0.0000065  at  150  deg,  F.  It  is  believed  that  it  is  prac¬ 
ticable  to  use  n  coefficient  of  0.0000050  per  degree  of 
temperature  change  in  connection  with  concrete  paving 
design. 

The  true  temperature  range  involved  is  the  difference 
between  the  internal  temperature  of  the  concrete  at  the 
time  of  setting  and  the  highest  or  lowest  internal  tem¬ 
perature  it  may  thereafter  attain  due  to  atmospheric 
changes.  It  is  evident  therefore  that  the  time  or  period 
of  year  during  which  the  concrete  is  poured  has  some 
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effect  upon  any  subsequent  changes  in  length.  Upon 
this  assumption  a  concrete  poured  during  the  hotter 
months  and  reaching  an  internal  temperature  at  the  time 
of  setting  of  120  deg,  F.  would  allow  a  greater  contrac¬ 
tion  due  to  a  subsequent  fall  of  temperature  than  w’ould 
a  concrete  poured  during  the  cooler  months  and  only 
reaching  an  internal  temperature  of  70  deg.  F.  at  the 
time  of  setting.  On  the  other  hand,  except  in  extremely 
hot  climates,  it  is  doubtful  if  the  example  first  cited 
would  ever  show  any  expansion  over  its  original  length 
while  in  the  second  example  an  expansion  over  the 
original  length  could  readily  be  anticipated  for  a  range 
in  temperature  of  40  deg.  to  50  deg,  F.  Therefore  in 
designing  the  slab  for  atmospheric  variations  in  the  ca.se 
first  cited  provision  need  be  made  only  for  a  shortening 
or  contraction  from  the  original  length  while  in  the  .sec¬ 
ond  case  provision  must  nece.s.sarily  be  made  for  both 
contraction  and  expansion  from  the  original  length. 

Under  field  conditions  it  would  be  .somewhat  imprac¬ 
tical  to  ascertain  the  internal  temperature  of  the  slab 
at  the  time  of  setting  or  at  any  time  thereafter.  How¬ 
ever,  under  ordinary  conditions  it  is  believ’ed  that  the 
atmospheric  temperature  at  the  time  of  pouring  plus 
10  per  cent  will  approximate  the  internal  temperature  of 
the  concrete  at  the  time  of  setting  as  at  the  shallow 
penetrations  in  road  slabs  the  heat  generated  by  the 
chemical  action  of  setting  is  lost  to  a  great  extent  by 
radiation.  This  assumption  is  generally  confirmed  by 
he  results  of  investigations  made  by  C.  S.  Nichols  and  C. 
B.  McCullogh  in  the  Determination  of  Internal  Tem¬ 
perature  Range  in  Concrete  Arch  Bridges  as  set  forth 
in  Bulletin  .SO  of  the  Engineering  Experiment  Station  of 
Iowa  State  College,  wherein  the  internal  temperature  of 
concrete  at  the  time  of  setting  at  shallow  penetrations 
was  in  excess  of  the  atmospheric  temperature  at  the 
time  of  pouring  by  approximately  that  amount.  The 
internal  temperature  of  concrete  in  thin  slabs  at  any 
time  after  hydration  as  has  been  proved  by  many  ex¬ 
periments,  varies  but  little,  if  any,  from  the  atmospheric 
temperature.  Therefore  for  the  practical  purposes  of 
design  it  is  believed  that  the  temperature  range  may 
be  assumed  as  the  difference  between  the  atmospheric 
temperature  at  the  time  of  pouring  plus  10  per  cent  and 
the  highest  and  lowest  atmospheric  temperature  the 
.slab  is  thereafter  subjected  to. 

In  accordance  with  the  specifications  under  which  con¬ 
crete  is  usually  placed,  an  atmospheric  temperature  of 
35  deg.  F.  would  probably  be' the  minimum  at  which 
pouring  would  take  place  or  assuming  the  conditions  as 
previously  outlined  the  minimum  internal  temperature 
at  the  time  of  setting  would  approximate  40  deg.  F. 
Considering  a  minimum  atmospheric  temperature  of 
0  deg,  F.  and  a  maximum  of  120  deg.  F.  a  concrete 
with  an  internal  temperature  of  40  deg.  F.  at  the  time 
of  setting  would  experience  an  expansional  change  over 
its  original  length  due  to  a  temperature  rise  of  80  deg. 
F.  and  would  likewise  experience  a  contractional  change 
from  its  original  length  due  to  a  temperature  drop  of 
40  deg.  F.  On  the  other  hand  a  concrete  placed  in  mid¬ 
season  and  reaching  an  internal  temperature  of  120  deg. 
F.  at  the  time  of  setting  would  experience  no  expan¬ 
sional  changes  over  its  original  length  but  would  ex¬ 
perience  a  contractional  change  resulting  from  a 
temperature  drop  of  120  deg.  F. 

At  the  coefficient  named  for  the  temperature  ranges 
indicated  the  maximum  expansion  of  the  slab  to  be  ex¬ 


pected  per  linear  foot  would  amount  to 

0.000005  X  80  deg.  X  1  ft.  X  12  in.  =  0.0048  in. 
and  the  maximum  contraction  to  be  expected  per  line.Tr 
foot  would  amount  to 

0.000005  X  120  deg.  X  1  ft-  X  12  in.  =  0.0072  in. 
From  a  .study  of  the  above  it  is  evident  that  the  maxi¬ 
mum  movement  of  the  .slab  mo.st  localities  is  a  short¬ 
ening  or  contractional  movement  and  such  l)eing  the  ca.se 
the  .slab  mu.st  be  .so  designed  that  a  sufficient  numl>er  of 
contraction  joints  are  placed  in  order  that  the  tensile 
stre.ss  of  the  concrete  is  not  exceeded.  Similarly  the 
maximum  lengthening  or  expansional  movement  of  the 
slab  must  be  provided  for  in  order  that  direct  compres¬ 
sion  in  the  concrete  may  be  avoided. 

Combined  Moisture  and  Temperature  Changes — It  is 
rea.sonable  to  assume  that  the  slab  may  be  subjected  to 
the  maximum  variation  due  to  both  moisture  and  tem¬ 
perature  changes  at  the  .same  time;  therefore  combining 
the  re.sults  obtained  under  the  conditions  outlined  for 
changes  in  length  due  to  both  moisture  and  thermal 
causes  we  can  design  for  the  maximum  variation  to 
which  the  .slab  is  subjected.  These  maximum  varia¬ 
tions  can  be  listed  as  follows ; 

ChaiiRPs  in  length  ixt  linoar  foot 
Expansion.  In.  t'ontrac'tinn.  In. 

Moisture  changes .  0.0012  0.0012 

Tem|)erature  changes .  o.oo48  0.0072 

Total  changes  p*T  foot  of 

length  ...\ .  0.0060  0.0081 

Total  changes  per  Inch  of 

length  .  O.Oi'Oo  0.0007 

Stress  Computations — If  the  slab  is  rigidly  re.strained, 
that  is  wholly  constructed  without  joints  or  free  ends, 
preventing  these  changes  in  length  from  taking  place, 
a  stress  is  created  in  the  slab  equal  in  amount  to  that 
required  to  cause  the  deformation.  When  this  stress 
exceeds  the  ultimate  compressive  stress  of  the  concrete 
the  slab  bulges  or  crushes  and  when  the  ultimate  ten¬ 
sile  stress  is  exceeded  the  slab  pulls  apart  or  cracks.  It 
is  difficult  to  compute  accurately  the  stres.ses  developed 
v/hen  the  slab  is  held  in  restraint,  as  one  of  the  factors 
involved,  the  modulus  of  elasticity  of  concrete,  has  a 
wide  range  in  value,  the  value  increasing  with  the 
strength  of  the  concrete  and  decreasing  as  the  unit  load 
is  increased.  Professor  Hatt  .states  that  the  con¬ 
ventional  value  of  n  used  for  computations  of  deforma¬ 
tions  is  8  to  10.  If  the  value  of  the  modulus  of  elasticity 
of  steel  is  assumed  at  30,000,000  a  value  of  Er  is  thus 
obtained  ranging  from  3,750,000  to  3,000,000.  The  ex¬ 
periments  of  Stanton  Walker  indicate  that  the  modulus 
of  elasticity  of  a  3,000-lb.  concrete  will  approximate  a 
value  of  6,000,000.  Using  the  latter  value  will  provide 
for  higher  unit  stresses  from  the  resulting  computa¬ 
tions  and  will  therefore  be  considered  as  the  value  to  b? 
used  in  this  design. 

Using  the  expression  that  the  modulus  of  elasticity 
of  a  material  is  the  ratio  of  the  unit  stress  to  the  cor¬ 
responding  unit  deformation,  provided  the  elastic  limit 
of  the  material  is  not  exceeded,  and  taking  the  values 
as  previously  expressed  we  find  that  the  compressive 
stress  induced  in  the  slab  due  to  restraint  is 

I’nit  StrFRs 
5,000,000  =  0.0005 

Unit  Stress  =  2,500  lb.  per  sq.Ln.  In  compression 

and  the  tensile  stress  induced  in  the  slab  is 

Unit  Stress 
5,000,000  =  0.0007 

Unit  Stress  =  3,500  lb.  per  sq.in.  in '  tension. 
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It  18  difficult  to  correlate  the  results  of  these  com- 
I)utations  with  what  we  consider  practical  results  in 
the  field.  It  should  be  remembered,  however,  that  the 
computations  are  based  on  the  slab  being  rigidly  re- 
rtrained  from  longitudinal  movement  and  it  is  doubtful 
if  this  condition  is  ever  entirely  met  with  in  the  field. 
.Moreover  it  should  be  remembered  that  the  stresses 
cited  are  maximum  .stre.sses  and  when  cau.sed  by  con¬ 
traction  are  relieved  as  quickly  as  cracks  are  formed, 
the  formation  of  the  crack  removing  the  condition  of 
restraint.  Con.struction  joints  furnish  the  same 
alternative  in  relieving  the  tensile  .stres.ses  incurred.  In 
the  in.stance  of  expansive  movements  an  exce.ssive  com¬ 
pressive  stre.ss  is  often  relieved  by  a  slight  buckling  of 
the  .slab  throughout  its  length.  It  should  be  emphasized 
that  the  excessive  stres.ses  indicated  are  eliminated  if 
the  slab  is  divided  into  sections  in  order  to  provide  free, 
ends  allowing  movement  due  to  changes  in  length. 

However,  .some  degree  of  exterior  restraint  to  the 
movements  cau.sed  by  expansion  and  contraction  will  be 
developed  in  the  slab  owing  to  friction  occurring  be¬ 
tween  the  .slab  and  the  subgriide  even  when  free  ends 
are  provided  at  regular  intervals.  The  amount  of  the 
friction  developed  dejwnds  on  the  soil  characteristics  of 
the  subgrade  and  the  care  with  which  it  is  finished. 
This  is  particularly  true  during  the  curing  period. 
After  the  road  has  been  ojiened  to  traffic,  vibration,  in¬ 
duced  by  jiassing  vehicles,  might  tend  to  .somewhat 
lessen  the  coefficient  involved.  Experiments  conducted 
by  the  Bureau  of  Public  Roads  indicate  that  the  value  of 
he  coefficient  of  friction  will  probably  lie  between  O.iSO 
and  2.0,  the  latter  figure  applying  to  the  rougher  sub- 
grades.  The  experimental  .sections  of  the  Chevy 
Chase  and  Ohio  Post  Roads  indicate,  however,  that  the 
amount  of  friction  actually  developed  in  practice  on 
those  particular  sections  was  .small  and  lay  at  the  lower 
limits  of  the  value  specified.  For  the  purposes  of  de¬ 
sign  under  normal  conditions  a  coefficient  of  2.0  should 
generally  prove  a  safe  assumption  and  means  that  a 
force  of  2  lb.  mu.st  be  applied  to  move  a  1-lb.  load. 

The  slab  will  be  subjected  to  a  load  equivalent  to  the 
force  exerted  to  overcome  the  friction  developed  be¬ 
tween  the  mid-point  of  the  slab  and  the  free  end  on 
either  side,  the  load  being  equal  in  amount  to  the  weight 
of  that  section  multiplied  by  the  coefficient  used.  The 
maximum  stress  developed  per  square  inch  would 
amount  to  the  force  develoiied  divided  by  the  cross- 
sectional  area  of  the  slab.  In  the  instance  of  a  slab 
1  ft.  long  and  1  ft.  wide  and  6  in.  thick,  estimating  the 
weight  of  concrete  at  1,50  lb.  jier  cubic  foot,  and  assum¬ 
ing  the  coefficient  of  friction  at  2.0,  the  maximum  stress 
developed  per  .square  inch  would  amount  to 

0.5  ft.  X  75  lb.  X  2.0  6  in.  X  12  in.  =  1.04  lb. 

This  stress  might  be  either  tensile  or  compre.ssive,  de¬ 
pending  on  whether  the  movement  was  a  contraction  or 
an  expansion,  and  increases  in  amount  in  direct  pro¬ 
portion  to  the  length  of  the  slab.  The  compressive 
.<5tre.sa  thus  developed  is  not  a  determining  factor  in 
the  design  but  the  tensile  .stress  so  developed  becomes 
the  criterion  on  which  the  design  is  based. 

The  tensile  strength  the  concrete  develops  is  usually 
neglected  in  structural  design.  In  the  in.stance  of  a 
leaving  slab  it  Incomes  desirable  and  necessary  that  the 
direct  tensile  strength  developed  in  the  concrete  be  con¬ 
sidered  in  the  spacing  of  tran.sverse  joints.  Experi¬ 
ments  conducted  by  the  Bureau  of  Public  Roads  indicate 


that  the  strength  of  concrete  in  tension  may  be  roughly 
assumed  as  about  8  per  cent  of  its  value  in  compressioji 
Assuming  that  the  concrete  has  a  compressive  strength 
of  2,000  lb.  per  sq.in.  at  the  end  of  a  15-day  curing 
period,  the  time  at  which  contraction  or  shrinkage 
usually  first  takes  place,  the  maximum  tension  that 
might  be  developed  in  the  concrete  at  that  time  would 
amount  to  8  per  cent  of  2,000  lb.  or  160  lb.  per  sq.in. 
Without  using  any  factor  of  safety  and  based  on  the 
assumptions  previously  outlined,  a  slab  length  of 

X  75  lb.  X  2.0  -f-  6  in.  X  12  in.  =  160 

L  =  154  ft. 

So  154  ft.  could  be  placed  without  transverse  cracking 
occurring  due  to  exterior  restraint  to  the  slab  movement 
caused  by  friction  developed  betw’een  the  slab  and  the 
subgrade.  Using  a  factor  of  safety  of  4  to  allow  for 
inferior  strength  concrete,  for  additional  tensile  stresses 
induced  by  live-loading  and  warping  and  for  other  causes 
a  slab  length  of  only 

^  X  75  lb.  X  2.0  6  in.  X  12  in.  =  ~ 

L  =  38  ft. 

And  38  ft.  could  be  placed  without  such  cracking. 

The  maximum  compressive  and  tensile  stresses  de- 
.scribed  may  not  develop  in  the  period  immediately 
subsequent  to  the  placing  of  the  concrete.  On  the  con¬ 
trary,  a  4-  to  6-month  period  or  longer  may  elapse, 
dependent  on  the  time  the  concrete  is  poured  before  the 
greatest  movement  of  the  slab  takes  place,  owing  to 
temperature  or  moisture  conditions  or  both. 

In  resume  it  may  be  .stated  that  in  accordance  with 
the  various  assumptions  outlined  in  the  foregoing  dis¬ 
cussion  it  is  found  that  the  tensile  and  compressive 
stresses  developed  in  the  pavement  .slab  are  excessive 
when  the  slab  is  constructed  wholly  without  transver.se 
joints  and  that  these  stresses  can  be  relieved  by  the 
proper  placing  of  such  joints.  That  the  concrete  can 
be  relieved  of  the  larger  percentage  of  such  compressive 
stresses  occurring  by  placing  transverse  joints  of  the 
proper  width  at  convenient  intervals  in  order  to  allow 
any  required  expansion  to  take  place  and  that  in  order 
that  the  tensile  stress  of  the  concrete  is  not  exceeded 
that  transverse  joints  be  placed  at  intervals  of  38  ft.  to 
154  ft.  depending  on  the  factor  of  safety  it  is  desired  to 
assume  against  cracks  and  breakage  occurring.  At  38-ft. 
intervals  no  transverse  cracking  is  apt  to  occur  in  the 
.slab  due  to  tensile  stresses  developed  owing  to  the  move¬ 
ment  of  the  slab  from  temperature  and  moisture  changes 
although  some  tran.sverse  cracking  may  occur  at  various 
intervals  due  to  direct  bending  from  live-loads  cr.used 
by  warping  and  lack  of  subgrade  support.  When  plac¬ 
ing  contraction  joints  it  is  not  nece.ssarily  imperative 
that  a  wide  joint  be  constructed  but  only  that  the  con¬ 
tinuity  of  the  slab  be  broken  by  means  of  a  thin  filler 
consisting  of  a  light-gage  metal  strip,  tar-paper  or  .some 
similar  foreign  material.  Should  it  prove  desirable 
to  provide  width  for  the  assumed  expansion  of  the  slab 
at  the  same  intervals  as*  required  for  the  contraction 
joint  in  order  to  allow  a  more  pleasing  appearance  of 
regularity  and  uniformity  the  usual  method  of  using  a 
bituminous  filler,  either  premolded  or  poured,  could  be 
followed,  excepting  that  it  is  not  believed  practicable  to 
place  a  joint  less  than  4  in.  in  width  due  to  the  possi¬ 
bility  of  foreign  substances  entering  the  joint  and  re¬ 
ducing  its*  effectiveness. 
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Usable  Tips  on  Road  Maintenance 

Methods  and  Equipment  Developed  by  Enfgineers  and  Supervisors 


Home-Made  Gasoline  Shovel  Used  in  Idaho 
to  Handle  Small  Yardages 

By  C.  J.  Chaffins 

Distrirt  .Maintfiianr**  Supervisor,  Idaho  Hureau  of  Highways, 
('oeur  (i'Alene,  Idaho 

The  machine  shown  in  the  accompanyinK  photojfraph 
(for  convenience  called  “The  Hoosis”)  which  is  a 
home-constructed  Kaaoline  shovel,  was  built  to  satisfy 
a  long-needed  requirement  for  a  piece  of ’equipment  of 
this  description  on  state  highways  in  the  northern  part 


THK  “HOOSIS”  IN  rSE  ON  AN  IDAHO  ROAD  SLIDE 

of  Idaho.  The  shovel  equipment  is  mounted  on  the  rear 
end  of  a  5-ton  Pierce-Arrow  truck,  and  was  constructed 
as  follows: 

An  A-frame  was  built  on  the  back  end  of  the  frame 
of  the  truck,  and  provided  with  a  vertical  swinging  mast 
to  which  was  attached  a  movable  boom  mounted  with  a 
fixed  dipper  stick  and  a  i-yd.  shovel.  In  operation  the 
boom  is  swung  to  right  or  left,  raised  or  lowered,  and 
the  bucket  moved  by  means  of  cables  through  sheaves 
from  a  three-drum  hoist  mounted  on  the  frame  of  the 
truck.  The  power  to  operate  the  hoist  is  supplied  from 
a  power  take-off  from  the  gear  case  of  the  truck.  This 
power  is  transferred  from  the  take-off  to  the  hoist  by 
the  drive  shaft  and  differential  of  a  discarded  truck, 
leaving  the  universal  joint  on  the  shaft  to  take  up  any 
warping  of  the  frame  of  the  truck  while  it  is  working. 
The  universal  joint  eliminates  the  possibility  of  strip¬ 
ping  any  of  the  gears  in  the  transmission. 

This  equipment  is  used,  in  connection  with  a  fleet  of 
two  or  three  3-ton  trucks  equipped  with  dump  boxes, 
for  removing  slides,  ditching,  making  fills  and  loading 
maintenance  rock. 

The  state  highway  system  in  northern  Idaho  traverses 
a  very  rough  country;  in  some  places  cutting  through 
heavy  rock  work,  with  the  accompanying  heavy  loose 
rock  slides;  and  in  other  places  passing  through  many 


long  deep  sand  cuts.  This  condition  made  necessary  re¬ 
moval  of  a  large  yardage  of  materials  every  year  from 
the  roadway.  When  this  work  had  to  be  done  by  hand 
or  team  it  was  so  expensive  that  something  had  to  be 
done  to  relieve  the  situation.  The  cost  of  handling  the 
materials  with  this  machine  is  found  to  be  about  one- 
quarter  of  what  it  held  cost  by  hand  or  team.  While 
now  we  have  a  t-yd.  gas  shovel  to  handle  the  heavy 
.slides  it  does  not  do  away  w’ith  the  necessity  for  this 
piece  of  equipment,  as  it  is  more  mobile  for  .small  jobs. 
The  “Hoosis”  can  move  as  fast  as  the  fleet  of  trucks: 
being  .sometimes  moved  as  far  as  60  miles  to  work  on 
the  project  the  same  day. 

While  the  crawler  shovel  is  used  for  the  heavy  work 
the  “Hoosi.s”  is  shifted  all  over  the  district  doing  the 
small  jobs.  We  often  rent  the  equipment  to  contractors 
for  moving  small  amounts  of  binder  material  or  to 
complete  fills.  While  the  equipment  is  not  made  for 
heavy  work  and  cannot  be  considered  a  shovel  it  will 
put  into  trucks  each  eight  hours  from  90  to  125  cu.yd. 
of  loo|e  materials.  Considering  the  difference  between 
what  manual  handling  would  co.st  and  what  it  co.sts  to 
do  the  work  with  this  machine,  the  machine  pays  for 
itself  every  year. 


Kansas  Treats  Earth  Roads  with  Sand 
To  Assure  All-Weather  Use 

By  W.  T.  Hole 

EnKlneerlng:  of  Malrtennnct*.  Kanana  Slate  HiRliway 
romml».«ilon,  Toi>eka.  Kans 

WHILE  sanding  and  graveling  of  earth  roads  to 
provide  all-weather  use  are  generally  practiced, 
the  Kansas  State  Highway  Commission  has  been  trying 
to  determine  the  minimum  amount  of  ordinary  clean 
sand  or  fine  gravel  required  to  produce  an  all-weather 
road  for  moderately  light  traffic.  This  work  has  been 
carried  on  primarily  as  a  maintenance  improvement. 

The  older  practice  in  using  sand  as  a  surfacing 
material  has  been  to  place  6  to  8  in.  of  sand,  or  sand- 
clay  materials,  on  a  heavy  soil  road  and  then  by 
mechanical  manipulation  to  mix  this  with  the  subgrade 
material  as  a  binder  to  produce  a  compact  road  surface. 
Our  experience  has  been  that  this  mechanical  mixing 
does  not  produce  a  uniform  density  in  the  surface  and 
that  under  moderate  traffic  of  from  300  to  500  vehicles 
daily  the  surface  “chucks  out”  badly  both  during  wet 
and  dry  weather.  The  sandy  places  fail  in  dry  weather 
and  the  places  with  excess  binder  fail  in  wet  weather. 

Our  present  practice  is  to  place  not  more  than  2  or 
3  in.  of  a  medium  to  coarse  grade  of  sand  for  a  width 
of  18  ft.,  or  a  total  of  from  600  to  880  cu.yd.  per  mile 
on  a  well-graded,  flat-section  and  thoroughly-compacted 
earth  road.  This  is  placed  by  dumping  on  one  or  both 
shc<'lders,  from  which  place  it  is  distributed  across  the 
roadway,  as  required,  by  the  maintenance  patrolmen. 
This  material,  being  mixed  by  maintenance  and  traffic  to 
a  depth  of  from  2i  to  4  in.,  produces  a  uniformly  dense 


surface  that  withstands  moderate  traffic  durinjr  all 
seasons.  Results  thus  far  have  been  very  favorable. 

We  are  carrying  this  still  further  by  trying  applica¬ 
tions  as  thin  as  1  in.  on  the  lighter  soils  that  do  not 
get  .so  much  traffic.  VV'e  are  also  taking  sieve  analy.ses 
of  the  sand  to  determine  just  how  fine  sand  may  be  and 
still  give  .satisfactory  results.  The  experiments  with 
thin  applications  can  in  no  way  be  considered  as  a  loss, 
for,  if  required,  an  additional  application  may  be  placed 
without  much  expense.  In  fact,  later  applications  can 
be  placed  more  cheaply,  due  to  the  improved  conditions 
of  haulage. 

The  thinner  applications  of  sand  on  the  heavier  soil 
roads  produce  what  may  be  called  an  all-weather  road. 
These  have  the  advantage  of  being  serviceable  and  main¬ 
tainable  during  rainy  weather  w'hen  plain  earth  roads 
become  impassable  and  impossible  of  maintenance. 


Usable  Tips  on 
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with  the  1-in.  jet  of  steam  was  too  small  to  permit  any 
reasonable  rate  of  progress.  It  was  finally  decided  to 
trap  the  steam  over  a  limited  area  at  one  time  in  order 
to  receive  as  much  of  the  available  heat  of  condensation 
as  possible  and  to  hold  the  heat  obtained.  Accordingly 
a  trap  5  ft.  square  was  constructed  of  a  frame  of  2x4'.s 
and  on  top  of  this  frame  a  sheet  of  galvanized  iron 
was  nailed.  A  small  corner  was  left  open  through  which 
to  insert  the  steam  hose,  and  a  rope  was  attached  for 
dragging  the  trap  over  the  roadway. 

It  was  found  that  by  steaming  an  area  for  two  or 
three  minutes  the  ma.stic  mass  could  easily  be  re¬ 
moved  with  a  long  handled  scraper.  It  was  also  found 
that  by  keeping  the  scraper  blade  warmed  in  the  ash 
pan  of  the  adjacent  boiler  scraping  was  facilitated. 

The  entire  area  of  the  roadway,  916  ft.  x  24  ft.  was 
cleaned  satisfactorily  by  this  process  in  nine  days.  The 
crew  consisted  of  a  boiler  fireman,  one  man  to  handle 
the  steam  hose,  and  two  men  to  scrape  the  heated  area 

This  steaming  method  was  devised  by  R.  J.  Lancaster, 
superintendent  for  the  paving  contractor,  the  Shidler 
Construction  Materials  Co.,  Kankakee,  Illinois. 


Tar-Felt  and  Sand  Pavement  Removed 
by  Live  Steam 
By  L.  T.  Sogard 

Insiiector,  Illinois  Central  K.K.  Bridge  Hepartment, 

Chicago,  111. 

IN  the  repaving  of  the  Winnebago  St.  viaduct  over 
the  tracks  and  yards  of  the  Illinois  Central.  Chicago, 

Milwaukee,  and  St.  Paul,  and  Chicago,  Burlington  & 

Quincy  at  Rockford.  Ill.,  the  specifications  requited  the 
complete  removal  of  the  old  creosoted  blocks  and  the  Maintenance  Practice  in  Rhode  Island 

By  George  H.  Henderson 

Chief  Engineer.  State  Board  of  Public  Roads, 
Providence,  R.  I. 

AbL  our  pavements  with  very  few  exceptions  are  hard 
xX  surfaces  and  our  maintenance  is  intensive  and  in¬ 
cludes  the  patching  of  the  metaled  surface  of  the  bitu¬ 
minous  roads,  patching  and  oiling  the  waterbound  roads 
all  of  which  are  surface  treated,  refilling  the  joints  and 
cracks  on  concrete  pavements,  patching,  planing  and 
oiling  our  few  gravel  roads,  reshaping  and  oiling 
shoulders,  gutter  and  ditch  work  and  repairing  guard- 
iiKvicr,  KNTK  \p-  i.ivK  STEAM  FOR  PITCH  REMovAi.  rail  and  drainage  structures.  In  addition  our  main¬ 
tenance  department  takes  care  of  snow  removal,  high¬ 
way  embellishments,  detours  during  construction,  and 
betterment  work. 

Our  state  is  divided  into  five  sections  for  maintenance 
purposes  and  a  superintendent  of  maintenance  is  in 
charge  of  each  section.  We  employ  the  “gang”  system 
throughout.  Each  gang  is  in  charge  of  a  foreman  who 
works  directly  under  the  superintendent  of  the  section. 
During  the  winter  a  nucleus  of  the  maintenance  forces, 
including  the  foreman,  truck  drivers  and  two  men  for 
each  truck,  are  kept  for  snow-removal  work. 

Holes  developing  in  pavements  during  the  winter 
months  are  kept  filled  with  .soft  patch  until  a  more 
permanent  patch  can  be  made  in  the  spring.  In  the 
spring  our  first  task  is  to  patch  and  prepare  our  water- 
bound  and  gravel  roads  for  the  annual  oiling,  because 
Rhode  Island  being  a  heavily  traveled  state  we  plan 
to  have  all  the  surface  treating  work  completed  previous 
to  June  15.  As  this  work  lessens,  maintenance  on  the 
pavements  of  the  hard-surfaced  roads  commences,  which 
is  followed  by  shoulder  maintenance,  structure  repairs 
and  ditch  work.  Brush  cutting  is  carried  on  at  the 
proper  season  of  the  year,  while  in  the  late  fall  we  con¬ 
centrate  on  opening  up  ditches  and  clearing  all  drain¬ 
age  structures  to  take  care  of  winter  snows  and  rains. 


iron 


pavement-base  down  to  the  w’ood  decking.  The  original 
pavement  consisted  of  three  layers  of  tar-felt  paper 
laid  on  this  wood  deck,  each  layer  having  been  thor¬ 
oughly  mopped  with  hot  pitch.  A  crowned  sand  cushion 
had  been  placed  on  the  paper  and  on  this  cushion  a 
pavement  of  4x4x8-in.  creosoted  wood  blocks.  Hot  pitch 
had  been  applied  to  the  pavement  also,  as  a  filler. 

The  removal  of  the  blocks  gave  the  contractor  no 
trouble;  but  upon  baring  the  sand  cushion,  it  was  found 
that  much  of  the  pitch  from  between  the  blocks  had 
become  incorporated  with  the  sand  cushion  and  had 
formed  a  hard  ma.stic.  This  mastic,  in  turn,  had  been 
impregnated  in  the  tar-felt  by  traffic  during  14  years 
of  use.  This  ma.ss  was  .stone-like  in  hardness  and  might 
have  been  left  in  place  except  for  the  fact  that  it  was 
not  uniform  in  thickness,  probably  because  of  the  shift¬ 
ing  of  the  sand  cushion  under  traffic  and  the  vibration 
of  the  steel  structure. 

A  light  road  grader  was  tried  on  the  roadway  but  it 
failed  to  loo.sen  anything  but  a  little  of  the  sand.  Steam 
then  was  suggested.  A  small  portable  boiler  was  ob¬ 
tained  and  live  steam  applied  to  the  roadway  by  means 
of  a  hose  in  which  a  piece  of  1-in.  pipe  was  fitted  for 
a  nozzle.  The  results  were  poor,  as  the  area  in  contact 
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frozen  ground  to  permit  the  water  to  drain  away.  The 
accompanying  picture  shows  the  equipment  and  its 
operation.  A  .steam  jet  of  ordinary  i-in.  pijie  was 
easily  and  quickly  thrust  through  the  soil  and  fro.st. 
After  the  pipe  had  been  thrust  down  it  had  to  be  left 
in  the  ground  for  a  short  time  (about  a  minute  or  .so) 
in  order  to  permit  the  steam  to  penetrate  the  .surround¬ 
ing  frozen  soil  and  thaw  out  a  fair-sized  area. 

In  each  case  a  few  hours  after  a  frost  boil  was 
steamed,  an  improvement  was  noticeable  in  the  road 
surface,  and  in  a  few  days  the  road  was  in  good  condi¬ 
tion  again.  This  obviated  breakage  of  the  surface  cru.st 
and  formation  of  mud. 

It  is  quite  likely  that  before  another  spring  sea.son  the 
highway  department  will  equip  each  of  its  sixteen  dlsr 
tricts  with  a  .steam-jetting  device  for  the  purpose  of 
fighting  frost  boils. 
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Minnesota  Fights  “Frost  Boils” 
with  Live  Steam 

By  W.  F.  Rosenwald 

.Maintenance  Ensineer,  Minnesota  Highway  Department, 

St.  Paul.  Minn. 

IN  common  with  many  other  states  where  heavy  freez¬ 
ing  occurs  during  the  winter,  Minnesota  has  the  prob¬ 
lem  of  “frost  boils”  to  contend  with  during  the  spring 
season  when  the  frost  is  leaving  the  subgrade  on  the 


Blower  Road  Cleaner  Is  Maintenance 
Equipment  in  Virginia 
By  J.  J.  Forrer 

Maintenance  Engineer,  Virginia  Highway  Commi.sslon, 
Hlohmond,  Va. 

IN  CLEANING  crushed  stone  or  gravel  roads  for  a 
bituminous  surface  treatment  it  has  always  been  a  big 
problem  to  remove  the  small  dust  particles  so  that 
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highways.  The  term  “frost  boil”  has  been  applied  to 
the  spongy  spots* (in  some  cases  they  are  apparently 
bottomless)  and  to  mud  holes  that  appear  intermittently 
due  to  a  combination  of  soil  conditions  and  a  recession 
of  the  frost  table,  bringing  about  instability  of  the  sub¬ 
grade.  It  appears  that  frost  boils  are  more  apt  to  occur 
during  the  spring  when  there  are  hot  days  and  few 
rains;  and  extensive  tile  drainage  does  not  eliminate 
the  trouble.  It  is  quite  likely  that  this  can  be  accounted 
for  by  the  fact  that  the  lack  of  rain  makes  the  recession 
of  the  frost  table  slow.  As  a  consequence  the  frost 
boils  have  plenty  of  time  to  grow  and  develop  to  a 
troublesome  stage  before  the  frost  table  permits  any 
special  drainage  structures  to  act. 

Examination  of  a  frost  boil  shows  that  it  consists  of 
a  compacted  road  surface  crust  (which  in  Minnesota  is 
usually  gravel),  a  layer  of  clay  subgrade  saturated  with 
water,  below  which  is  frozen  ground  and  usually  free 
water.  In  receding  the  frost  leaves  above  it  free  water 
and  the  soil  in  a  slightly  unstable  condition,  and  the 
traffic  traveling  over  the  compacted  surface  causes  a 
compressing  and  surging  action  in  the  subgrade.  If 
this  soil  is  of  the  proper  texture  to  absorb  all  the  free 
water,  portions  of  the  subgrade  are  soon  transformed 
to  mud.  This  destroys  the  stability  of  the  subgrade, 
the  top  crust  breaks  up  and  allows  the  mud  and  water 
to  ooze  up,  finally  creating  an  impassible  mud  hole. 

We  found  that,  in  order  to  relieve  the  situation,  the 
frost  table  had  to  be  penetrated  to  permit  the  free  water 
to  escape.  Early  this  spring  one  of  the  district  main¬ 
tenance  superintendents,  F.  O.  Nelson  of  Montevideo, 
decided  to  experiment  with  a  small  steam  boiler  and  a 
steam  jet,  with  the  object  of  thawing  holes  through  the 


BEOW’ER  OPERATED  BY  TRAILER-MOl'NTEU  MOTOR 

bitumen  could  penetrate  and  adhere  to  the  solid  surface. 
To  accomplish  this  the  Virginia  State  Highway  De¬ 
partment  developed  the  blower  shown  herewith.  The 
blower  (the  same  type  as  that  which  is  used  in  saw¬ 
mills  to  dispose  of  pawdu.st)  and  gas  engine  are 
mounted  on  a  trailer.  The  opening  in  the  blower  is 
about  11  in.  in  diameter.  From  the  end  of  the  blower 

_  an  elbow  pipe  and  widened 

nozzle  reach  to  within 
about  6  in.  of  the  ground. 
The  blower  operated  at 
about  revolutions  per 

minute  creates  a  cur- 

remove  the 
smaller  particles,  leaving 
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Embossed  Metal  Signs  Manufactured  by 
North  Carolina  Equipment  Division 

By  L.  R.  Ames 

State  HIphway  Kritrineer,  North  Carolina  Hlifhway  Commission, 
Haleigh,  N.  C. 

The  North  Carolina  State  Highway  Commission  is 
rapidly  replacing  its  wooden  signs  and  mrirkers  with 
embossed  metal  signs  which  meet  the  specifications  of 
the  American  Association  of  State  Highway  Officials. 
These  signs  are  being  manufactured  at  the  commission’s 
“Truck  Patch.” 

The  most  important  procedure  in  this  sign  manufac¬ 
ture  is  in  the  making  of  dies.  A  male  and  female  die 
is  used  and  the  metal  blocks  are  24  in.  x  24  in.  x  5  in. 
thick  with  slots  for  insertions.  The  insertions  are  made 
of  siiecial  die  metal  11  in.  thick  by  6  in.  wide.  All  letter¬ 
ing  is  made  on  these  insertions,  thereby  eliminating  the 
necessity  of  making  a  die  for  each  style  of  sign,  which 
materially  reduces  the  cost.  Care  is  used  in  the  making 
of  these  dies  to  give  them  the  proper  clearance  in  order 
that  they  will  not  receive  too  much  strain  in  any  one 
place  when  pressed.  After  the  dies  are  made  and  tested, 
they  are  put  in  a  press  ready  to  press  the  metal  letters. 

The  metal  u.sed  for  these  signs  is  18-gage,  specially 
made  for  sign  uses.  It  is  received  in  sheets  78  in.  x 
26  in.,  is  then  cut  into  sheets  26  in.  square  and  placed 
under  a  pressure  of  200  tons.  After  this  operation 
sheets  are  trimmed  to  the  proper  size — 24  in.  square  for 
the  large  signs. 

After  being  pressed  and  trimmed  the  metal  is  sand¬ 
blasted  and  cleaned  of  rust,  grease  and  other  foreign 
matter.  It  is  important  that  the  signs  be  clean  and  free 
from  all  loose  substances  as  any  scale  or  grease  will 
cause  the  paint  to  peel  and  allow  the  metal  to  rust.  Care 
is  taken  not  to  allow  the  naked  hands  to  touch  the  metal 
after  it  has  been  sandblasted. 

The  metal  is  now  ready  for  painting.  The  method 
used  in  our  sign  work  is  different  from  that  ordinarily 
employed.  We  use  lacquer  paints,  which  are  quick¬ 
drying,  elastic,  and  will  not  crack  or  break.  The  signs 
are  first  spray-painted  with  a  metal  primer.  Paint  is 
applied  first  around  the  edges,  then  on  the  surface  in  one 
direction,  the  process  being  then  reversed  for  a  double 
coat.  One  hour  is  allowed  for  drying.  This  priming 
coat  is  mixed  as  follows:  three  parts  of  highway  yellow, 
two  parts  of  clear  i)rimer  and  five  parts  thinner.  The 
.second,  or  finishing  coat,  is  mixed  with  highway  yellow 
.and  thinner  in  equal  parts.  The  same  method  of  appli¬ 
cation  is  u.sed  in  this  case  as  in  the  spraying  of  the  metal 
primer  coat.  One  hour  is  allowed  for  drying. 

After  the  signs  are  dry  they  are  lettered  by  the  rolling 
process.  Signs  are  placed  on  a  magnetic  plate  and  the 
current  is  automatically  turned  on.  This  pulls  the  sign 
down  so  that  it  is  straight  and  smooth  with  the 
rai.sed  letters.  This  is  done  to  assure  a  straight  and 
uniform  letter  and  border,  because  all  pressed  metal  is 
somewhat  warped.  This  operation  requires  about  ten 
seconds. 

I  wish  to  call  especial  attention  to  the  operation  of 
putting  black  on  the  letters,  as  manufacturers  of  lacquer 
paints  have  advised  that  it  is  impossible  to  place  this 
material  on  the  signs  by  roller.  However,  we  are  doing 
this  successfully,  and  find  that  it  is  all  right  in  every 
resi)ect  and  that  the  black  adheres  to  color  paint  the 


Usable  Tips  on 

Methods  and  Equipment  Develop*  il 


same  as  in  the  spraying  coats.  The  machine  used  for 
this  operation  has  three  rollers,  consisting  of  one  metal 
roller  operating  against  a  composition  roller.  The  third 
roller,  which  is  also  a  composition  roller,  is  against  roller 
number  two  which  rolls  the  material  on  the  sign.  This 
roller  can  be  adjusted  to  put  any  desired  depth  on  letters 
and  borders.  The  paint  is  allowed  to  flow  on  the  rollers 
between  the  metal  roller  and  the  first  composition  roller 
and  runs  continuously  while  this  machine  is  in  opera¬ 
tion.  A  pan  is  placed  under  these  rollers  to  catch  all 
excess  paint,  which  is  afterward  mixed  with  a  thinner 
and  used  again.  The  amount  of  paint,  or  the  thickness 
required,  is  determined  by  the  mixture  that  is  run  on 
the  rollers.  Care  is  taken  not  to  use  this  paint  too  thick, 
for  in  such  a  case  the  edges  of  the  letters  and  borders 
will  be  fluted.  When  the  black  lettering  is  finished  the 
signs  are  allowed  to  dry,  after  which  they  are  ready  for 
shipment. 

The  “Truck  Patch”  is  in  charge  of  Charles  D.  Farmer, 
superintendent  of  equipment,  and  credit  is  due  him  and 
his  organization  for  working  out  the  details  of  the  vari¬ 
ous  operations. 


Drop-Leaf  Shoulder  Drag  Developed 
in  California 

The  necessity  for  a  return  trip  when  grading 
shoulders  to  throw  excess  material  back  and  to  clean 
the  pavement  has  been  obviated  by  a  new  drop-leaf 
shoulder  drag  developed  by  Division  II  of  the  California 


State  Highway  Commission.  The  drag,  shown  here¬ 
with,  is  used  behind  a  one-man  grader  and  is  set  to 
throw  the  material  away  from  the  road.  It  takes  the 
excess  material  and  smooths  it  over  the  .shoulders. 

Besides  making  the  extra  trip  unnecessary,  the  drag 
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pebbles  to  sand.  Corrugations  appear  and  holes  are  formed 
as  this  condition  increases.  Clay  binder  is  added  to  neutral¬ 
ize  the  effect,  and  this  often  accounts  for  the  small  rows 
of  earth  seen  along  the  edges  of  the  highways.  This  mate¬ 
rial  is  usually  obtained  with  graders  from  the  roadside 
ditches  and  is  spread  likewise,  as  required.  Fit-run  gravel 
is  shipped  in  and  applied  when  good  clay  binder  is  not  avail¬ 
able  locally.  It  is  the  binder  in  the  gravel  which  sets  up 
under  traffic,  and  consolidates  the  mass  into  a  firm  resistant 
surfacing.  During  dry  weather  it  is  very  difficult  to  pre¬ 
vent  corrugations  or  the  formation  of  loose  gravel,  because 
the  binder  is  changed  to  dust  and  loses  its  cementing 
qualities. 


Highway  Officials  in  36  “Snow  States"  report  a  program 
of  open  roads  for  the  snow  season  of  1926-27  aggregating 
92,756  miles.  In  the  winter  of  1925-26  the  road  mileage- 
cleared  of  snow  in  these  states  was  about  the  same,  com¬ 
pared  with  62,165  miles  in  the  winter  of  1924-25.  Their 
expenses  for  snow  removal  work  last  winter  were  in  the 
neighborhood  of  $4,000,000.  The  36  snow  states  in  1925  had 
375,774  miles  of  surfaced  rural  roads,  and  16,139,859  regis¬ 
tered  motor  vehicles.  From  1921  to  1925,  inclusive,  they 
expended  about  three  and  one-quarter  billion  dollars  on 
highway  improvement  and  maintenance. 

The  Department  of  Commerce  is  studying  snow  removal 
expense  in  various  states  to  ascertain  the  best  and  cheapest 
methods.  Straight  blade  and  V-shaped  plows  mounted  on 
speed  trucks  are  extensively  used.  New  Jersey,  with  an 
average  annual  snowfall  of  31.8  in.  and  about  1,270  miles 
of  road  to  be  kept  open,  uses  the  straight-blade,  truck- 
mounted  plow  almost  exclusively.  For  opening  drifts  or 
packed  sections  of  roadway,  or  for  widening  roads  already 
made,  powerful  displacement  plows  with  tractors,  and  vari¬ 
ous  types  of  rotary  plows,  are  employed.  Operating  costs  are 
lower  for  truck  plows  than  for  tractor  plows.  Newly  fallen 
snow  to  a  depth  of  9  in.,  and  short  sections  of  snow  recently 
drifted  but  not  packed  or  crusted,  can  be  efficiently  removed 
with  truck  plows.  The  Department  observes  that  snow 
rarely  falls  at  one  time  to  a  depth  greater  than  9  in.;  indeed, 
the  greater  number  of  storms  deposit  only  from  2  to  5  in. 
of  snow.  Storms  depositing  5  and  7  in.  or  more  are  com¬ 
paratively  rare. 

Costs  of  snow  removal  vary  in  different  localities.  The 
frequency,  general  direction  and  strength  of  the  prevailing 
winds  are  important  factors.  An  area  in  such  a  position  as 
to  be  protected  from  heavy  winds,  or  having  its  main  roads 
parallel  with  the  general  direction  of  the  wind,  may  keep 
the  cost  of  snow  removal  to  the  minimum.  Areas  in  open 
country  with  main  roads  running  in  a  direction  that  makes 
drifting  inevitable,  may  have  much  heavier  costs.  Whether 
the  snow  is  moist  or  dry  is  another  cost  factor,  dry  snow 
being  naturally  cheaper  to  remove.  Snow  falling  to  a  depth 
of  7  in.  without  wind  can  be  removed  at  low  cost  before  it 
has  settled  or  become  packed. 


An  Incline  Mounted  on  a  Rubber-Tired  Trailer  is  used  by 
the  maintenance  department  of  the  California  Highway 
Commis.sion  for  removal  of  slides.  Material  in  the  .slide  is 
elevated  from  the  roadside  to  dump-body  trucks  in  a  slip 


Department  developed  an  upright  boiler  mounted  on  a  spe¬ 
cially-designed  trailer  built  from  discarded  truck  parts. 
This  equipment,  shown  herewith  may  be  rather  crude,  but 
it  has  possibilities.  The  use  of  steam  in  applying  water 
paints  to  road  structures  is  possible  as  well  as  the  applica¬ 
tion  of  bituminous  emulsions.  Steam  is  also  used  to  great 
advantage  in  cleaning  structures  and  equipment. 


Smoothness  of  the  Surface  of  Gravel  Roads  is  maintained 
by  the  Louisiana  Highway  Commission  by  proper  blading 
methods.  During  wet  weather  the  gravel  is  cut  out  from 
the  center  to  the  edgv>s  and  windrowed  along  the  shoulders 
of  the  highway.  The  cutting  out  process  eliminates  the 
corrugations  and  pot  holes.  The  material  is  worked  back 
into  the  road  with  the  graders  dragging  it  from  the  sides  to 
the  center.  Cutting  edges  are  used  in  the  first  process, 
while  fiat  drag  blades  S  in.  x  8  in.  x  10  ft.,  made  from  high 
carbon-steel  plates  are  utilized  for  the  other.  A  fiat  crown 
is  maintained  on  the  roadway  for  easier  driving  and  to  in¬ 
duce  traffic  to  use  equally  the  entire  width.  The  incessant 
pounding  of  the  traffic  crushes  and  pulverizes  the  gravel 
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It  Is  Not  Always  Convenient  to  Unload  tank  cars,  con¬ 
taining  heavy  materials,  where  they  can  be  heated.  To 
eliminate  this  disadvantage,  the  Virginia  State  Highway 


saves  about  one-third  of  the  expense  of  grading  the 
shoulders.  The  outfit  was  devised  by  F.  L.  Stump,  main¬ 
tenance  superintendent,  and  was  constructed  from  old 
grader  blades  and  scrap  iron.  Total  cost  was  about  $12. 


Electric  Cableway  Specifications — Correction 


In  the  article  “Electrical  Cableway  Specifications  for 
Construction  Work,”  by  Roger  F.  Emerson,  Engineering 
SewH-Record,  Dec.  23,  1926,  p.  1047,  in  the  lines  follow¬ 
ing  the  formula  for  finding  the  power  required  to  propel 
the  loaded  bucket,  R  is  the  R.P.M.  of  motor  should  read 
R  is  the  feet  per  minute  of  the  cableway.  And  in  the 
first  part  of  the  article  the  statement  should  have  been 
that  electrically  operated  cableways  on  construction 
work  usually  (usually  was  omitted)  use  alternating- 
current  motors. 


scraper  operated  by  a  Fordson  tractor.  A  cable  is  passed 
through  a  sheave  in  the  headframe,  the  tractor  pulling  the 
load  up  the  slide  where  it  trips  automatically  into  the  wait¬ 
ing  truck.  This  device,  which  is  made  of  roadside  timber,  is 
particularly  valuable  because  of  its  mobility. 
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Traffic  Flow  Fixes  Road  Routes 
in  New  Jersey 

Recently  Submitted  State  Highway  System 
Plan  Costing  $163,000,000  Based  on 
Traffic  Flow  Studies 

By  W.  G.  Sloan 

StJitf  HlgViway  Engineer  of  New  Jersey,  Trenton,  N.  J. 

From  report  nubmitted  to  New  Jertey  State 
Highway  CommiKsion  on  a  comprehensive  state 
highway  system  us  ordered  by  a  senate  con¬ 
current  resolution  in  New  Jersey  Legislature, 

1926. 

COMPREHENSIVE  state  highway  system  should 
conform  to  existing  and  probable  future  traffic 
Hows;  its  capacity  should  be  based  on  careful  analysis 
and  must  also  meet  peak  requirements;  it  should  be 
as  direct  between  its  termini  as  is  consistent  with  costs 
and  economical  operation,  with  due  concern  for  traffic 
requirements  of  intermediate  points;  it  should  be  so 
located  in  reference  to  centers  of  population  that  local 
traffic  will  not  follow  it  to  a  point  where  its  capacity 
for  through  traffic  is  impaired  and  local  traffic  is  incon¬ 
venienced;  it  should  be  so  located,  constructed  and 
maintained  as  to  meet  the  requirements  for  economic 
operation,  including  type  of  surface  gradients,  curva¬ 
ture,  elimination  of  grade  crossings  and  other  sources 
of  danger  and  delay. 

There  is  a  tendency  for  a  flow  of  traffic  between  cer¬ 
tain  points  and  it  is  to  accommodate  this  flow  of  traffic 
that  our  highways  are  laid  out.  On  the  accompanying 
map  of  the  state  of  New  Jersey  certain  areas  are 
shaded  in  order  to  show  these  traffic  flows;  the  width 
of  the  shaded  area  indicates  approximately  the  magni¬ 
tude  of  the  traffic  flow.  These  traffic  channels  all  appear 
to  fall  within  one  of  two  groups:  (1)  The  inter-city 
traffic  and  (2)  the  seashore  traffic. 

The  first  group  may  be  subdivided  into:  (a)  New 
York  and  the  cities  of  Jersey  City.  Newark,  Paterson 
and  Elizabeth  to  Philadelphia,  (b)  Inter-communica¬ 
tion  between  the  cities  of  (a)  and  Camden,  Trenton, 
Easton,  Port  Jervis  and  Suffern.  (c)  Metropolitan 
District  traffic  including  all  that  between  New  York, 
Jersey  City,  Newark,  Elizabeth,  Paterson  and  Passaic 
and  such  points  as  Perth  Amboy,  New  Brunswick, 
Plainfield,  Morristown,  the  Oranges  and  Montclair, 
(d)  South  Jersey  traffic  to  Philadelphia,  reaching  such 
l)oints  as  Burlington,  Mount  Holly,  Hammonton,  Mill¬ 
ville,  Bridgeton  and  Salem. 

The  .second  group  may  be  sub-divided  into:  (a) 
Traffic  to  the  seashore  resorts  in  the  vicinity  of  Asbury 
Park,  (1)  New  York  and  metropolitan  New 'Jersey, 
(2)  Trenton  and  vicinity,  and  (3)  Philadelphia  and 
vicinity,  (b)  Traffic  to  Atlantic  City,  (1)  Philadelphia 
and  vicinity,  (2)  New’  York  and  Metropolitan  New 
Jersey'  and  (3)  Trenton  and  vicinity,  (c)  Traffic  to 
seashore  resorts  in  Cape  May  County,  (1)  Philadelphia 
and  vicinity,  and  (2)  New  York,  metropolitan  New 
Jersey  and  Trenton. 

It  w’ould  seem  that  most  of  vhe  through  traffic  may 
be  .segregated  into  traffic  districts  which  should  be  kept 
distinct  and  separate  as  far  as  possible.  If  it  is  made 
easy  and  inviting  for  traffic  in  one  district  to  pass 
through  or  mingle  with  that  in  another  district  there 
will  follow  needless  congestion.  Independent  highways, 


therefore,  should  carry  each  group  of  traffic  into  a 
terminus  if  it  be  common  to  both,  and  where  traffic  from 
one  district  necessarily  crosses  that  of  another,  su(h 
provision  for  the  elimination  of  the  danger  and  delay 
incident  to  a  grade  crossing  should  be  made  as  the  vol¬ 
ume  of  traffic  justifies. 

The  New  Jersey  state  highway  system  as  recom¬ 
mended  is  shown  superimposed  upon  the  traffic  flow 
map  from  which  it  is  noted  that  a  proper  segregation 
of  traffic  of  one  district  from  that  of  another  has  been 
carried  out  to  the  extent  possible.  It  is  possible  to 
defeat  the  purpose  of  economical  transportation  by  mak- 


RKLATION  BETWEEN  TR.IFFIC  FLOW  AND  PROFOSKB 
NEW  JERSEY  STATE  ROAD  SYSTEM 


ing  through  routes  accessible  to  each  other  and  to  other 
minor  routes  at  too  many  points.  Complete  segrega¬ 
tion  is  not  possible  at  reasonable  cost,  nor  desirable. 

A  summary  shows  that  in  the  metropolitan  area  there 
would  be  128  miles,  of  which  100  would  be  new  con¬ 
struction.  In  the  Camden  terminal  area  there  would  be 
13  miles,  of  which  ten  w’ould  be  new  construction. ,  In 
the  Trenton  terminal  there  would  be  27  miles,  with  17  of 
them  new 'construction.  Primary  routes  not  included 
in  these  three  districts  would  have  a  mileage  of  1,074 
with  640  miles  new  construction. 
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Reproduction-Cost-New  Theory 

Sir — I  read  with  interest  the  news  item  and  editorial  com¬ 
ment  in  your  issue  of  Dec.  2,  1926,  pp.  923  and  895,  on  the 
recent  U.  S.  Supreme  Court  decision  in  the  Indianapolis 
Water  Co.  case.  I  am  glad  to  see  you  point  out  that  here 
again  we  have  “merely  an  indication  of  a  tendency  and  not 
a  citing  of  a  rule”  because  the  impression  is  too  general  that 
the  rulings  of  the  Supreme  Court  of  the  United  States  are, 
without  qualification,  in  favor  of  the  “reproduction-cost- 
new”  theory  of  valuation,  which  is  not  the  fact. 

There  can  be  no  question  as  to  the  competency  and  im¬ 
portance  of  reproduction  cost  as  evidence  of  the  value  of  a 
property  but  it  need  not  be  and  usually  is  not  accepted  as 
the  final  and  only  measure  of  value,  nor  should  current 
prices  necessarily  control  in  determining  reproduction  cost. 
There  should  be  a  proper  weighing  of  all  criteria  of  value 
relevant  to  the  particular  property  and  to  the  particular 
conditions  obtaining  at  the  time  the  sale  or  the  rate  is  to  be 
made.  If  it  were  a  valid  principle  that  public  utility  valua¬ 
tions  for  rate-making  purposes  should  be  based  on  the  cost 
of  reproduction  at  current  prices,  then  it  should  be  ap¬ 
plicable  alike  during  low  price  as  well  as  during  high  price 
periods.  I  think  it  will  generally  be  admitted,  however,  that 
it  would  be  an  injustice  to  the  owners  of  a  public  utility 
should  its  rates,  during  a  period  of  low  commodity  prices 
which  has  but  lately  followed  a  period  of  high  commodity 
prices  (and  such  cycles  are  inevitable)  be  determined  on  the 
i)asis  of  reproduction  cost  as  of  date,  when  the  utility,  pre¬ 
sumably  created  in  response  to  a  public  need,  had  been 
built  only  a  few  years  before  during  a  period  of  high  prices. 
Such  a  principle,  it  seems  to  me,  violates  sound  economic 
policy  with  respect  to  public  utilities,  which  are  not  identical 
with  private  businesses  not  under  public  control,  and  is 
bound  to  work  an  immediate  injustice  to  the  utility  owner, 
or  to  the  rate-payer,  depending  on  the  then  status  of  com¬ 
modity  prices. 

About  four  years  ago,  in  reporting  upon  the  value  of  a 
water  system  whose  purchase  was  being  considered  by  a 
western  city,  I  presented  a  brief  discussion  of  the  reproduc¬ 
tion-cost  method  of  valuation  in  respect  of  that  property. 

few  excerpts  from  that  report  may  be  of  interest  in  con¬ 
nection  with  the  present  discussion. 

“In  the  absence  of  specific  stipulation  to  the  contrary,  re¬ 
production-cost  as  a  measure  of  value  is  usually  estimated 
on  the  basis  of  prices  taken  over  a  period  sufficiently  long  to 
average  or  level  off  abnormal  price  conditions. 

“The  reproduction-cost  method  of  valuation  came  into 
vogue  at  a  time  when  a  considerable  element  of  the  public 
believed  that  the  then  railroad  rates  were  based  upon  in¬ 
flated  property  values  of  the  past  and  validity  for  the 
method  was  claimed  upon  the  theory  that,  in  the  absence  of 
definite,  dependable  book  records  as  to  actual  unit  prices  and 
actual  costs,  it  afforded  a  fairly  practical  way  of  arriving  at 
what  was  being  sought,  namely,  the  probable  bona-fide 
investment  in  the  property  as  a  basis  for  rate-making.  It 
probably  would  not  have  come  into  vogue  during  a  period 
of  inflated  prices,  nor  during  a  period  of  great  price  fluctua¬ 
tion,  and  although  it  is  widely  used  today  in  appraisal  work, 
and  properly  so,  its  finding  of  value  is  not  regarded  as  nec¬ 
essarily  conclusive  and,  in  particular,  few  would  contend 
that  a  short,  peak-price  period  was  a  proper  basis  for  deter¬ 
mining  the  true  value  of  a  property. 

“As  indicating  the  trend  of  opinion  of  public  service 
commissions  respecting  the  weight  that  should  attach  to 
reproduction-cost  valuations,  based  upon  the  high  prices 
that  have  prevailed  during  the  past  few  years,  there  is 
quoted  below  a  notation  in  the  dissenting  opinion  of  Justices 
Brandeis  and  Holmes,  of  the  U.  S.  Supreme  Court  in  the 
Southwestern  Bell  Telephone  Co.  case,  as  reported  in  the 
June  7,  1923,  issue  of  Public  Utilities  Reports: 

“  The  Ihiblic  Utility  Reports  for  1920,  1921,  1922  and 

1923  (to  March  1)  contain  363  cases  in  which  the  rate- 


base  or  value  was  passed  upon.  Reproduction  cost  at  unit 
prices  prevailing  at  the  date  of  valuation  ap^umrs  to  have 
been  the  predominant  element  in  fixing  the  rate  base  in 
only  5.  In  6.3  the  commission  severely  criticized,  or  ex¬ 
pressly  repudiated,  this  measure  of  value.  In  nearly  all 
of  the  363  cases,  except  5.  the  commission  either  refused 
to  pay  heed  to  this  factor  as  the  measure  of  value,  or 
indeed  a.s  evidence  of  any  great  weight.’ 

“The  transfer  of  a  public  utility  property  would  ordi¬ 
narily  be  impractical  on  such  a  basis  and,  except  in  the  case 
of  an  involuntary  or  compulsory  transfer,  would  not  in  fact 
be  made.  An  attempt  to  effect  a  transfer  on  that  basis 
would  defeat  itself,  and  rightly,  because  it  would  violate 
economic  principle.  Regulatory  commis.sions,  as  clearly 
shown  by  the  quotation  above,  are  disinclined  to  permit 
rates  to  be  based  upon  such  inflated  valuations.  If  the 
principle  were  admitted  that  the  value  of  a  public  utility 
property  followed  the  cost  of  reproduction  at  prices  as  of 
current  date,  then  changes  in  the  rate-ba.se  and  in  ratios 
would  be  sought  for  every  important  fluctuation  in  com¬ 
modity  prices,  would  be  sought  either  by  the  owner  of  the 
utility  or  by  the  rate-payer,  depending  upon  the  fortuitous 
circumstance  of  which  way  the  swing  in  prices  went. 

“There  must  be  dependable  stability  in  returns  to  give 
value  to  a  property  and  to  make  possible  its  efficient  opera¬ 
tion  and  maintenance.  Changes  in  rates  cannot  ordinarily 
be  extreme  and  convulsive;  they  must  be  orderly  and  suffi¬ 
ciently  moderate  to  permit  both  the  utility  and  the  con¬ 
sumer  to  make  adjustment  to  the  change  without  undue 
shock.  It  would  indeed  be  a  dangerous  precedent,  for  both 
the  owner  and  the  rate-payer,  to  subject  a  public  utility 
property  to  the  hazard  of  the  sudden  and  frequent  chang** 
in  rate-base  and  rates  that  this  theory  of  current-price, 
reproduction-cost  valuation  necessarily  imposes. 

“The  service  that  a  public  utility  renders  is  not  sold  like 
an  ordinary  commodity  of  commerce.  The  latter  is  usually 
purchased  for  immediate  sale  and  the  current  or  momentary 
market  price  controls  both  in  the  purchase  and  in  the  early 
resale  of  the  commodity.  The  former,  however,  is  sold  over 
an  indefinite  period  in  the  future  and  the  purchaser  of  a 
public  utility  property,  therefore,  must  consider  what  aver¬ 
age  price  is  likely  to  obtain  for  the  service  he  sells  over 
a  fairly  long  period  ahead,  i.e.,  what  average  earnings  will 
he  be  able,  or  be  permitted  by  the  regulatory  control,  to 
make  in  the  future. 

“No  prudent  purchaser  would  ignore  such  considerations. 
Rates,  earnings  and  value  are  closely  interrelated.  This 
property  must,  or  ought  to  be  continuously  operated  on 
a  basis  of  earnings  that  are  in  accord  with  economic  prin¬ 
ciples  and  it  will  at  all  times  be  subject  to  such  regulatory 
control  as  the  state  may  impose,  or  the  city  itself,  should 
the  utility  pass  to  that  ownership.  It  is  entirely  unlikely 
that  any  regulatory  commission  would  permit,  or  that  the 
public  would  willingly  accede  to,  rates  that  would  yield  a 
fair  return  on  a  valuation  wherein  preponderant  weight  was 
given  to  a  peak-price  reproduction  cost  of  a  property  the 
major  portion  of  which  was  built  during  a  peri(^  of  low 
prices,  as  was  the  property  now  under  consideration.” 
Seattle,  Wash.,  Joseph  Jacobs, 

Dec.  9,  1926.  Consulting  City  Engineer. 


Protection  of  Hydrants  From  Frost  Below  Ground 

Sir — I  was  interested  in  the  letter  from  F.  A.  Waterous, 
in  Engineering  News-Record,  on  p.  920,  Dec.  2,  a.sking  “how 
can  freezing  of  fire  hydrants  below  ground-water  level  be 
prevented.”  We  have  had  this  problem  before  us  every 
winter,  as -some  of  our  pro|)erties  have  a  ground-water 
level,  which  is  perennially  close  to  the  surface. 

Last  winter  we  adopted  a  system  of  protection  for 
hydrants  which  proved  quite  satisfactory  and  was  inexpen¬ 
sive.  The  water  was  pumped  out  of  the  casings  and  the 
cavities  were  filled  with  crude  oil  to  the  ground-water  level. 
In  the  spring  the  water  is  turned  on  and  the  oil  is  simply 
washed  out,  which  should  be  done  carefully  to  avoid  splash¬ 
ing  the  surroundings  with  oil. 

We  did  not  have  a  single  frozen  hydrant  last  winter,  and 
had  no  trouble  with  the  rubber  diaphragms  or  wa.shers,  as 
the  valves  were  shut  and  the  crude  oil  did  not  come  in  con¬ 
tact  with  rubber.  H.  E.  P.  Duncan, 

Dec.  14,  1926.  Engineer  of  Structures,  Toronto 

Toronto,  Ont.,  Transportation  Commission. 
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News  of  the  Week 

Current  Event*  in  the  Civil  Engineering  and  Contracting  Fields 


Governor  Smith  Urges  Huge 
N.  Y.  Road  Program 

Would  Have  State  Spend  $112,000,000 
on  Reconstruction.  $160,000,000 
on  New  York  State  Highways 

(.Sptcial  Corrcapoiidt  iicc) 

A  program  of  road  repair  and  re¬ 
building  of  bridges  at  an  ultimate  cost 
of  nearly  $300,000,000,  and  for  which 
a  further  bond  issue  will  undoubtedly 
be  necessary  is  predicted  in  the  annual 
message  of  Governor  Smith  to  the  New 
York  State  Legislature  in  the  section 
devoted  to  highways.  The  Governor 
says: 

“Twenty  years  ago,  when  the  first 
bond  issue  for  good  roads  was  sug¬ 
gested  no  person  had  reason  to  believe 
we  would  experience  such  an  enormous 
growth  in  the  number  of  vehicles  trav¬ 
elling  upon  these  highways.  Certainly 
at  that  time  we  did  not  anticipate  the 
heavy  truck  now  used  to  promote  trade 
and  commerce  throughout  the  state. 
Consequently,  many  of  the  roads  built 
and  designed  in  the  early  stages  of 
our  program  of  road  construction  are 
now  entirely  inadequate.  In  years  gone 
by  a  majority  of  our  pavements  were 
built  16  ft.  wide.  Many  are  only  14  ft. 
and  there  is  a  considerable  mileage  hav¬ 
ing  pavements  12  ft.  or  less  in  width. 
It  goes  without  saying  that  these  roads 
are  entirely  unfit  for  modern  usage, 
not  to  make  any  mention  whatever  of 
our  future  needs.  We  are  now  build¬ 
ing  even  less  important  roads  to  a 
width  of  18  ft.  and  on  main  lines  we 
build  our  roads  27  ft.  wide.  In  addi¬ 
tion  to  being  too  narrow,  our  older 
roads,  which  constitute  more  than  half 
of  the  total  state  mileage,  were  built 
for  horse-drawn  traffic,  designed  be¬ 
fore  motor  trucks  were  thought  of. 
Many  of  them  are  only  6  to  8  in.  in 
thickness.  They  are  completely  worn 
out  and  to  continue  to  patch  them  year 
after  year  is  a  waste  of  money.  They 
should  be  rebuilt  with  modern  durable 
movements.  The  Superintendent  of 
Public  Works  reports  to  me  that  there 
are  2,460  miles  of  worn-out  roads  which 
.should  be  rebuilt  during  the  next  five 
years  and  the  superintendent  estimates 
this  reconstruction  will  cost  $112,000,- 
000. 

Bridge  Reconstruction 

“On  Jan.  1,  1926.  the  state  took  over 
from  the  towns  the  responsibility  of 
rebuilding  all  bridges  on  the  state  high¬ 
way  system  condemned  after  that  date. 
There  are  now  514  bridges  that  should 
be  rebuilt  without  delay.  To  do  this 
will  cost  $12,000,000,  of  which  the  state 
mu.st  pay  65  per  cent,  or  $7,800,000. 

“This,  briefly  is  our  highway  situa¬ 
tion  so  far  as  it  covers  reconstruction 
of  old  roads  and  rebuilding  of  con¬ 
demned  bridges;  but  on  top  of  this  we 
have  3,700  miles  of  new  highways  not 
nnifer  contract  which  are  to  be  built  in 


order  to  complete  the  present  adopted 
system.  It  is  estimated  the  state’s 
share  in  the  cost  of  these  new  roads 
will  be  $160,000,000. 

“It  also  seems  evident  that  there 
is  an  obligation  upon  the  state  to  con¬ 
tinue  its  program  of  road  widening  in 
the  counties  adjacent  to  the  large  cities, 
particularly  in  Erie  and  Nassau  coun¬ 
ties.  These  highways  are  not  new 
roads  and  not  a  part  of  the  highway 
system  as  adopted,  but  the  reason  for 


Engineering  Fifty  Years 
-4go 

From  Engineering  ISetct 
Jan.  6,  1877 

Last  Friday,  Dec.  29,  the 
^Pacific  Express  on  the  M.S. 

I  and  L.S.R.R.  consisting  of  two 
;  engines,  four  baggage  and  ex- 
'  press  cars,  two  ordinary  coaches, 

!  one  smoking  car,  one  palace  car 
and  three  sleepers,  in  the  order 
I  named,  left  Erie  at  5  p.m.  one 
!  hour  and  eight  minutes  late  and 
was  due  in  Ashtabula  at  5:13 
p.m.  After  working  through  the 
snow  it  arrived  at  Ashtabula 
bridge  a  few  hundred  feet  from 
the  bridge  at  about  7 :30  p.m.  and 
with  a  velocity  of  from  10  to  12 
m.p.h. 

When  the  head  of  the  train  had 
nearly  reached  the  farther  end  of 
j  the  bridge  this’  structure  gave 
way  from  some  cause  yet  un- 
I  known  and  the  entire  train  except 
the  forward  engine,  which 
crossed  in  safety,  was  precipi¬ 
tated  into  the  ravine  of  Ashta¬ 
bula  Creek,  falling  about  75  ft., 
and  in  a  short  time  thereafter  be¬ 
ing  entirely  consumed  by  fire. 
The  number  of  passengers  on 
board  has  been  variously  esti¬ 
mated  from  13,0  to  300.  .  .  . 
The  account  so  far  as  made  out 
by  t  h  e  railway  officials  .  .  . 

gives  the  number  of  killed  as  80. 

The  bridge  was  a  double-track, 
overgrade  structure,  a  single 
,  span  of  157  ft.,  Howe  truss  type, 
built  in  iron,  having  two  truss 
systems. 


widening  them  is  obvious.  The  cities 
are  building  wide  boulevards  leading 
out  into  the  country  and  when  you  ar¬ 
rive  at  the  city  line,  a  100-ft.  road 
emerges  into  a  14-ft.  one,  creating  a 
bottle  neck  and  adding  to  the  conges¬ 
tion  and  the  danger  in  handling  auto¬ 
mobile  traffic  on  the  border  lines  of 
these  cities. 

“Just  as  the  state  has  faced  other 
problems  of  great  magnitude  and  re¬ 
quiring  a  great  outlay  of  money,  it 
must  face  the  highway  problem.* 


St.  Lawrence  Route  Favored 
by  Hoover  Commission 

United  States  St.  Lawrence  Commis>iiin 
Endorses  Earlier  Report  of 
Board  of  Engineers 

A  favorable  report  upon  tl  pro¬ 
posed  St.  Lawrence  River  shipway  has 
been  made  to  the  President  by  Secre¬ 
tary  Hoover,  chairman  of  the  United 
States  St.  Lawrence  Commission,  a 
commission  appointed  by  the  President 
in  March,  1924,  to  advise  upon  the  de¬ 
velopment  of  a  shipway  from  the  Great 
Lakes  to  the  sea.  The  chief  function 
of  this  commission  was  to  study  and 
report  upon  the  St.  Lawrence  shipway, 
but  in  order  to  do  this  adequately  it 
has  also  had  to  consider  the  advantages 
of  the  proposed  Great  Lakes-to-Hudson 
canal  to  present  comparative  figures. 

(Abstracts  of  the  favorable  report 
of  the  Joint  Board  of  Engineers  set  up 
by  the  United  States  and  the  Canadian 
governments  upon  the  St.  Lawrence 
shipway  and  of  the  adverse  report  of 
the  Chief  of  Engineers,  U.  S.  Army, 
upon  the  Great  Lakbs-Hudson  canal, 
were  given  in  Engineering  Newn- 
Record  of  Dec.  2,  p.  906,  and  Dec.  16, 

p.  1002.) 

Freight  Moving  Costs 

The  commission  has  found  that  the 
increase  of  freight  rates  over  ocean 
rates  since  the  war  and  the  opening  of 
the  Panama  Canal  have  worked  to  the 
economic  handicap  of  a  vast  portion  of 
the  interior  of  the  North  American 
continent,  a  disadvantage  which  could 
be  offset  in  part  by  the  construction  of 
a  shipway  from  the  Great  Lakes  to  the 
Atlantic  Ocean.  Of  the  three  routes 
proposed,  the  commission  gives  the  fol¬ 
lowing  costs  per  ton  of  freight  moved: 
For  the  so-called  All-American  Route, 
by  means  of  a  canal  through  New  York 
State  around  Niagara  Falls  and  an¬ 
other  canal  from  Lake  Ontario  across 
New  York  State  to  the  Hudson  River 
at  Albany,  $2.06  per  ton;  for  the  same 
route  except  that  the  Welland  Canal 
is  used  instead  of  the  new  canal  around 
Niagara  Falls,  $1.64  per  ton;  and  for 
the  St.  Lawrence  route,  $0.43  per  ton. 
The  Department  of  CJommerce  esti¬ 
mates  that  the  maximum  tonnage  to 
be  expected  for  the  Great  Lakes-Hud- 
son  Canal  is  20,000,000  tons  per  year 
and  for  the  St.  Lawrence  Canal,  25,- 
000.000  tons. 

The  commission  restates  the  com¬ 
parative  cost  figures  given  in  the 
earlier  reports  by  the  engineers  as 
$506,000,000  for  the  Lake  Ontario- 
Hudson  route;  as  $631,000,000  for  the 
same  route  with  the  canal  around 
Niagara  Falls  added  (both  estimates 
without  interest  during  construction), 
and  $123,000,000  to  $148,000,000  as  the 
net  cost  to  the  joint  governments  of 
the  St.  Lawrence  route  if  developed  in 
the  following  manner:  First,  that  some 
'of  the  private  or  public  bodies  now 
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i  roposing  to  develop  power  in  the  in¬ 
ti  rnational  section  of  the  St.  Lawrence 
Kiver  be  authorized  to  undertake  that 
work.  By  the  construction  of  locks  and 
lanals  around  such  power  development 
at  an  estimated  cost  of  from  $22,400,- 
(lOO  to  $34,000,000  and  an  additional 

000,000  for  channel  improvement,  a 
shipway  for  141  miles  of  the  183  be¬ 
tween  Lake  Ontario  and  Montreal  will 
b<‘  provided.  In  the  remaining  42  miles 
where  there  is  no  apparent  economic 
ilemand  for  all  the  power,  the  commis¬ 
sion  proposes  that  either  an  independ¬ 
ent  canal  be  built  or  a  combined  canal 
and  power  development  with  400,000 
hp.  immediately  available  and  provision 
for  2,350,000  hp.  later  on.  The  first 
alternative  would  cost  about  $97,500,000 
and  the  second,  $161,000,000.  The 
capital  value  of  the  power  on  the  latter 
scheme  is  placed  at  $50,000,000,  an 
amount  not  chargeable  to  the  net  cost. 

On  the  subject  of  power  in  the  in¬ 
ternational  section,  the  commission 
states:  “On  the  American  side,  the 
state  of  New  York  has  a  special  inter¬ 
est  in  the  power  development  of  the 
international  section  and  the  co-ordina¬ 
tion  of  these  improvements  with  the 
state  should  be  undertaken.  Owing  to 
the  navigation  and  international  char¬ 
acter  of  the  river,  the  federal  govern¬ 
ment  has  an  interest  and  must  neces¬ 
sarily  assent  to  and  negotiate  power 
development  questions  from  the  Ameri¬ 
can  side.”  Further,  the  commission 
states  that  “The  development  of  these 
vast  power  resources  is  inevitable  in 
the  interests  of  the  population  of  that 
region.  Their  development  will  eventu¬ 
ally  create  a  shipway  on  this  route 
even  if  other  routes  were  undertaken.” 

The  commission  summarized  its  find¬ 
ings  in  the  following  conclusions: 
“First,  the  construction  of  the  shipway 
from  the  Great  Lakes  to  the  sea  is 
imperative  both  for  the  relief  and  for 
the  future  development  of  a  vast  area 
in  the  interior  of  the  continent;  second, 
the  shipway  should  be  constructed  on 
the  St.  Lawrence  routes,  provided 
suitable  agreement  can  be  made  for  its 
joint  undertaking  with  the  Dominion 
of  Canada;  third,  the  development  of 
the  power  resources  of  the  St.  Law¬ 
rence  should  be  undertaken  by  appro¬ 
priate  agencies;  fourth,  negotiations 
should  be  entered  into  with  Canada  in 
an  endeavor  to  arrive  at  agreements 
upon  all  these  subjects.  In  such  ne¬ 
gotiations  the  United  States  should 
recognize  the  proper  relations  of  New 
York  to  the  power  development  in  the 
international  section.” 

Japan  to  Build  Undersea  Railway 

Definite  plans  have  been  adopted  for 
the  construction  of  the  Japanese  Gov¬ 
ernment  railway  tunnel  under  the  Moji- 
Shimonoseki  Straits,  states  a  report 
from  Consul  Henry  B.  Hitchcock,  Na¬ 
gasaki,  made  public  by  the  Department 
of  Commerce.  Work  was  to  have  com¬ 
menced  during  1924  or  1925  but  the 
funds  authorized  for  the  purpose  were 
diverted  to  other  uses  as  a  consequence 
of  the  earthquake  of  1923.  Under  the 
present  plan  work  is  to  begin  during 
1928,  and  the  tunnel  is  to  be  finished 
by  1933.  The  total  cost  is  estimated 
at  20,000,000  yen  ($10,000,000). 
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Propose  $25,000,000  Bond  Issue 
for  California  Road  Structures 

The  biennial  report  of  the  California 
Highway  Commission  issued  late  in 
December  carries  recommendations  for 
a  state  bond  issue  of  $25,000,000  tu 
improve  the  exi.sting  situation  as  to 
needed  bridges  and  grade-separation 
structures.  The  state  highway  engi¬ 
neer’s  estimate  calls  for  $15,000,000 
“to  provide  suitable  bridge  structures 
on  the  present  highway  system  of 
proper  strength  and  width  to  care  for 
the  present  and  a  reasonable  increase 
in  traffic.”  The  remaining  $10,000,000 
is  for  the  state  share  in  much  needed 
grade  separation. 

W.  W.  Brush  Now  Chief  Engineer 
of  New  York  Water  Department 
On  Jan.  1,  W.  W.  Brush  was  ad- 
1  vanced  from  the  position  of  deputy 
chief  engineer  to  that  of  chief  engineer 
of  the  Department  of  Water  Supply, 
Gas  and  Electricity,  New  York  City, 
succeeding  the  late  Col.  Merritt  H. 
Smith  who  dieu  Dec.  8,  1926.  Mr.  Brush 
I  has  been  connected  with  the  water 
supply  of  New  York  City  since  gradu¬ 
ation  in  civil  engineering  from  New 
York  University  in  the  middle  90’s. 
From  1894  to  1897,  he  rose  from  chain- 
man  and  leveler  to  be  assistant  engi- 
I  neer  of  the  water-works,  of  what  is 
,  now  Brooklyn  borough.  From  1907 
\  to  1909,  he  was  assistant  and  depart- 
;  ment  engineer  with  the  Board  of  Water 
!  Supply  of  New  York  City,  which  board 
,  built  the  Catskill  aqueduct  and  appur- 
<  tenances.  In  1910,  he  became  deputy 
chief  engineer  of  the  Department  of 
Water  Supply,  which  operates  the 
water-works  of  the  five  boroughs. 

,  For  a  number  of  years  Mr.  Brush  has 
.  been  treasurer  of  the  American  Water 
^  Works  Association. 

I  Proposals  for  N.  Y.  State  Power 
,  Authority  Made  by  Governor 
I  In  his  message  to  the  New  York 
f  State  Legislature,  Governor  Smith  has 

-  made  definite  recommendations  con- 

■  ceming  his  plans  for  state  develop- 
i  ment  of  its  water  power  resources.  On 
1  this  subject  he  said,  in  part: 

5  “We  need  a  comprehensive  plan  <le- 

■  veloped  by  a  public  agency  in  which  the 
1  people  have  confidence,  and  this  agency 
r  should  be  capable  of  securing  and  ad- 
i  ministering  capital  for  the  construction 

and  operation  of  such  public  undertak¬ 
ings.  I  therefore  propose  the  creation 
^  of  a  Power  Authority  as  a  body  cor¬ 
porate  and  politic,  vested  with  owner- 
r  ship  and  control  for  the  state  of  all 

-  water  power  resources  belonging  to  the 

-  state.  This  will  not  be  a  new  or 
t  separate  department  any  more  than  the 

-  Port  Authorities  of  New  York  and 
t  Albany  are  considered  state  depart- 

-  ments.  They  are  agencies  of  the  state 
i  and  the  Power  Authority  which  I  pro- 
e  pose  will  hold  the  same  position  in  our 
8  government. 

8  “The  Power  Authority  should  be  em- 
;  powered  to  issue  its  own  tax  exempt 
1  securities  for  the  development  of  such 
d  power  enterprises  as  they  can  success¬ 
fully  demonstrate  have  economic  value. 


It  should  also  be  required  to  report  to 
the  legislature  at  the  earliest  possible 
moment  a  comprehensive  legal,  finan¬ 
cial  and  engineering  plan  for  the  de¬ 
velopment  of  the  water  power  resources 
of  the  state.  Until  the  plan  is  adopted 
by  the  legislature  the  Power  Author¬ 
ity  will  have  no  right  to  proceed.  Once 
the  plan  has  been  adopted,  the  Power 
Authority  can  proceed  to  finance  the 
projects  by  the  issuance  of  its  own 
securities.  Legislative  control  is  safe¬ 
guarded  by  conditioning  the  exercise 
of  the  powers  of  the  Power  Authority 
upon  its  own  approval  of  such  a  com¬ 
prehensive  plan,  following  the  prec¬ 
edent  the  legislatures  of  New  York 
and  New  Jersey  adopted  in  <lealing 
with  the  Port  of  New  York.  Until  such 
time  as'  the  comprehensive  plan  has 
been  adopted  by  the  legislature,  an  ex¬ 
penditure  of  $100,000  will  settle  the 
question  for  all  time. 

“Such  an  organization  has  the  ad¬ 
vantage  of  providing  money  for  de¬ 
velopment  at  lower  rates  of  interest 
than  private  capital  can  be  enlisted  and 
this  must  in  the  end  influence  the  rates 
for  final  distribution  to  consumers. 
The  Port  Authority  of  New  York  has 
in  the  last  year  issued  and  successfully 
sold  thirty-four  million  dollars  of  its 
own  bonds  to  finance  two  bridges  at 
4J  per  cent.  Its  second  issue  of  twenty 
million  dollars  sold  at  a  lower  rate 
even  than  the  first,  showing  the  growth 
of  public  confidence  in  such  under¬ 
takings. 

“The  Power  Authority  should  also  be 
enabled  to  represent  the  state  in  the 
important  negotiations  that  must  be 
conducted  with  other  states,  the  Fed¬ 
eral  Government  and  with  Canada.” 

Engineers  to  Review  San  Gabriel 
Flood-Control  Plan 

A  board  of  three  engineers  was  ap¬ 
pointed  Dec.  27  by  the  Los  Angeles 
County  board  of  supervisors  to  ex¬ 
amine,  study  and  report  on  the  present 
program  of  the  county  flood-control 
district  with  respect  to  the  San  Gabriel 
River. 

After  a  proposed  bond  issue  of  $26,- 
000,000  for  further  county  flood-control 
work  was  voted  down  at  the  November 
election  by  a  heavy  majority,  the  board 
of  supervisors  asked  for  recommenda¬ 
tions  from  the  Los  Angeles  Chamber 
of  Commerce  in  connection  with  further 
work  on  the  flood-control  program. 
The  Chamber  of  Commerce  in  co-oper¬ 
ation  with  the  Southern  California 
Section,  Am.  Soc.  C.  E.,  the  Clearing 
House  Association,  the  California  Tax¬ 
payers’  Association  and  the  Municipal 
League  advised  the  appointment  of  the 
Engineering  Board  of  Review.  The 
engineers  appointed  are  F.  H.  Fowler, 
consulting  engineer,  San  Francisco; 
C.  D.  Marx,  Stanfoi^  University;  and 
Charles  H.  Paul,  consulting  engineer, 
Da5rton,  Ohio. 

■The  recommended  compensation  for 
the  engineers  was  placed  at  $25,000  to 
$30,000  with  "allowance  for  unavoid¬ 
able  delay.” 

An  article  on  the  Los  Angeles  County 
flood  control  situation  was  published 
in  Engineering  News-Record,  June  3, 
1926,  p.  890. 
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Cleveland  Man  Wins  A.R.B.A. 
Prize  Contest 

S.  H.  Murdock,  construction  engineer 
of  Cleveland,  Ohio,  won  the  national 
engineer’s  essay  contest  conducted  by 
the  American  Road  Builders’  Associa¬ 
tion.  Mr.  Murdock  will  be  a  guest 
of  honor  at  the  annual  convention  and 
road  show  of  the  association.  Jan.  10 
to  15  at  Chicago. 

The  winner  of  the  second  award  was 
Harold  Tilton,  resident  engineer  of  the 
Massachusetts  State  Department  of 
Highways.  The  third  paper  selected 
was  written  by  J.  J.  Forrer,  mainte¬ 
nance  engineer  for  the  Virginia  State 
Department  of  Highways. 

'fhe  purpose  of  the  competition  was 
to  seek  out  new  methods  of  highway 
construction,  maintenance  or  finance 
which  may  have  been  successfully  used 
in  various  parts  of  the  country. 


Eight  Toll  Bridges  Projected 
in  Indiana 

{Special  Correspondence) 

If  it  is  impossible  to  secure  adequate 
bridge  construction  in  Indiana  out  of 
public  funds,  it  begins  to  appear  that 
bridges  will  be  built  anyway.  Eight 
toll  bridges  are  projected  by  private 
parties,  with  the  expectation  that  when 
they  have  paid  for  themselves  they 
will  be  turned  over  to  the  counties  or 
the  state  at  a  fraction  of  their  original 
cost. 

Article.s  of  incorporation  have  been 
filed  with  the  secretary  of  state  of 
Indiana  by  the  Lawrenceburg-Kentucky' 


Bridge  Co.,  Lawrenceburg,  (Ohio. 
River);  McCarmel-Princeton  Bridge 
Co.,  Princeton,  (Wabash  River,  Gib¬ 
son  County);  Evansville-Henderson 
Bridge  Co.,  Evansville  (Ohio  River, 
Evansville);  Vevay-Ghent  Bridge  Co., 
Vevay,  (Switzerland  County);  Hawes- 
ville-Cannelton  Bridge  Co.,  Cannelton, 
(Perry  County);  Wabash  Bridge  Co., 
V’incennes,  (Wabash  River,  at  Vincen¬ 
nes);  Louisville-Jeflfer.sonville  Bridge 
Co.,  Jeffersonville,  (Ohio  River,  Jeffer¬ 
sonville),  and  Owensboro-Rockport 
Bridge  Co.,  (Daviess  County).  The 
name  of  E.  W.  Norris  of  Toledo,  0., 
appears  as  one  of  the  directors  in  each 
of  the  eight  companies. 

Reinforcing  Steel  Institute 
Announces  Activities 

The  preparation  of  a  book  of  stand¬ 
ard  specifications  for  reinforced-con- 
crete  construction,  supplemented  by  in¬ 
formation  as  to  standard  sizes  of 
bars,  and  proper  placing  of  reinforce¬ 
ment  is  to  be  undertaken  by  the  Con¬ 
crete  Reinforcing  Steel  Institute,  as  a 
result  of  recommendations  adv  ^'ted  by 
the  directors.  An  engineer  is  to  be 
appointed  also  to  study  methods  of 
handling  and  placing  reinforcing  bars 
and  to  prepare  specifications  for  such 
work.  Plans  are  being  made  for  a 
meeting  of  manufacturers,  distributors 
and  users  of  bars  to  decide  upon  some 
one  uniform  grade  of  steel  for  bars. 
Other  activities  ai-e  a  study  of  engi¬ 
neering  costs  and  an  attempt  to  check 
the  use  of  imported  bars.  The  annual 
meeting  will  be  held  at  White  Sulphur 
Springs,  W.  Va.,  on  March  21  to  23. 


“Journal  of  Electricity”  Changes 
Name  to  “Electrical  West” 

On  Jan.  1,  1927,  the  Jmirnal  of 
Electricity  changed  its  name  to  Ehr. 
trical  Went.  Serving  as  it  does  the 
electrical  industry  of  the  eleven  west¬ 
ern  states,  tiie  new'  name  will  rnoie 
closely  define  the  field  and  the  function 
of  the  paper.  Beginning  with  the 
January,  1927,  i.ssue.  Electrical  llVs^ 
will  be  published  monthly,  on  the  first 
of  the  month,  instead  of  semi-monthly. 

The  Journal  of  Electricity  was 
founded  in  1887  and  has  now  ser\ed 
the  special  needs  of  the  electrical  in¬ 
dustry  of  the  We.st  for  almost  40 
years.  It  has  been  the  medium  for  the 
development  and  the  interchange  of 
ideas  and  plans  through  every  period 
of  the  outstanding  engineering  and 
commercial  achievements  of  that  sec¬ 
tion.  Under  its  new  name.  Electrical 
West,  the  publisher,  the  McGraw-Hill 
Publishing  Co.,  Inc.,  says  that  this 
tradition  of  service  will  be  faithfully- 
upheld  and  that  editorial  plans  call  for 
even  more  particularized  attention  to 
the  special  needs  of  this  great  electrical 
empire  of  the  West. 


Augusta-Greenwood  Line 
Authorized 

The  Interstate  Commerce  Commis¬ 
sion  has  authorized  the  Georgia  & 
Florida  Railroad  Co.  to  construct  its 
proposed  line  from  Augusta,  Ga.,  to 
Greenwood,  S.  C.  Construction  is  to 
be  begun  before  July  1,  1927,  and  to  be 
completed  before  July  1,  1929. 


Five-Story  Arc-Welded  Building  Inspected 


The  five-story'  structural  steel  build¬ 
ing,  planned  from  its  inception  specific¬ 
ally  for  arc- welded  construction,  which 
is  now’  approaching  completion  at  the 
Sharon,  Pa.  plant  of  the  Westinghouse 
Electric  &  Mfg.  Co.,  was  inspected  Dec. 
15  and  16  by  several  hundred  architects. 


engineers  and  contractors.  The  floor 
dimensions  of  the  building  are  70x220 
ft.;  the  height  will  be  80  ft. 

It  is  pointed  out  that  in  designing  the 
building  for  welded  construction  a  re¬ 
duction  in  steel  from  a  total  of  800  tons 
to  700  tons  was  effected.  A  feature  in 


connection  with  the  labor  supply  was 
that  three  weeks’  training  had  converted 
riveters  into  satisfactory  operators  of 
welding  equipment.  Steel  for  the  struc¬ 
ture  was  fabricated  in  the  plant  of  the 
American  Bridge  Company,  at  Am- 
bridge.  Pa. 


January  6, 1927 


Three  Ohio  River  BridRe 
Bills  in  Congress 


New  Jersey  Institutions  Sponsor 
Sewage  Plant  Operators'  Course 


Organization  of  a  division  of  munici¬ 
pal  and  industrial  research  at  Massa¬ 
chusetts  Institute  of  Technology,  for 
the  application  of  engineering  knowl¬ 
edge  to  the  problems  of  government, 
industry  and  commerce  is  announced  by 
President  Samuel  W.  Stratton. 

The  division  was  founded  through 
the  generosity  of  John  E.  Aldred,  New 
York  banker  and  industrialist,  who  was 
one  of  the  first  to  recognize  the  need 
for  an  organization  qualified  to  investi¬ 
gate  the  involved  problems  of  commu¬ 
nity,  industrial  and  commercial  activ¬ 
ities,  and  their  relation  to  one  another. 

Undertakings  in  prospect  for  the  new 
organization  include  such  important 
tasks  as  surveys  of  industrial  develop¬ 
ment,  rail  and  water  transportation 
facilities,  studies  of  raw  materials, 
products  and  markets,  power  facilities, 
and  the  problem  of  urban  and  interur- 
ban  traffic  regulation  in  relation  to  the 
social  and  business  activities  of  the 
community. 

In  its  service  to  governmental  units, 
including  states,  counties,  cities  and 
towns,  the  division  will  cover  the  broad 
field  of  public  works  with  problems  of 
city  and  town  planning,  traffic  regula¬ 
tion,  zoning,  and  the  relation  of  mu¬ 
nicipal  facilities  to  industrial  and  social 
expansion. 

The  new  work  will  be  in  charge  of 
Prof.  William  A.  Bassett.  Professor 
Bassett  has  had  twenty-five  years  of 
experience  in  municipal  engineering. 
He  is  a  graduate  of  Harvard  in  the 
class  of  1901,  and  in  addition  to  experi¬ 
ence  in  the  field  of  design  and  construc¬ 
tion,  has  been  consultant  for  numerous 
governmental  units.  In  connection  with 
this  work,  while  he  was  an  associate 
on  the  staff  of  the  New  York  Bureau 
of  Municipal  Research,  he  made  in¬ 
vestigations  in  New  York  State,  South 
Dakota  and  Virginia  and  for  the  cities 
of  New  Orleans,  La.;  Camden  and  New¬ 
ark,  N.  J.;  Charleston,  S.  C.,  and  Rich¬ 
mond,  Va. 

The  Providence  R.  I.  Chamber  of 
Commerce  has  been  requested,  in  a 
resolution  passed  recently,  to  retain  the 
services  of  the  new  division  to  assist 
in  an  advisory  capacity  in  a  proposed 
industrial  survey  of  Providence  and  its 
environs. 

Foss  Head  of  McGraw-Hill  Book 
Co.  as  Caldwell  Resigns 

Edward  Caldwell  ha.s  resigned  from 
the  presidency  of  the  McGraw-Hill 
Book  Co.,  Inc.,  370  Seventh  Ave.,  New 
York  City,  and  will  retire  from  active 
bu.siness.  Mr.  Caldwell  has  been  as.so- 
ciated  with  the  McGraw-Hill  interests 
for  thirty-six  years.  He  was  one  of 
the  organizers  of  the  McGraw-Hill 
Book  Co.,  Inc.,  in  1909  and  has  been 
active  in  its  management  since  its 
formation.  Mr.  Caldwell  will  remain 
on  the  boards  of  directors  of  the 
McGraw-Hill  Book  Co.,  Inc.,  and  the 
McGraw-Hill  Publishing  Co.,  Inc. 

Martin  M.  Foss,  who  was  associated 
with  Mr.  Caldwell  in  the  organization 
of  the  McGraw-Hill  Book  Co.,  Inc.,  has 
been  chosen  to  succeed  Mr.  Caldwell  as 
pre.sident. 


Bills  pending  before  Congress  would 
give  Congressional  authorization  to 
three  new  Ohio  River  bridges.  One  of 
these  crosses  from  Gallipolis,  Ohio,  to 
the  West  Virginia  bank  (Gallia  County 
Ohio  River  Bridge  Co.);  another  from 
Coal  Grove,  Ohio,  to  Ashland,  Ky. 
(Ashland  Bridge  Co.);  and  the  third 
from  Aberdeen,  Ohio,  to  Maysville,  Ky. 
(Maysville  Bridge  Co.). 

A  bill  authorizing  the  Chesapeake 
Bridge  Co.  to  construct  a  bridge  from 
a  point  in  Baltimore  County,  Md.,  near 
the  mouth  of  Back  River  to  a  point 
in  Kent  County,  between  Rock  Hall  and 
Tolchester  Beach,  is  also  pending. 

Great  Northern  Ry.  to  Acquire 
Inland  Empire  Lines 

Negotiations  for  the  purchase  of  the 
180-mile  electrically-operated  system  of 
the  Inland  Empire  R.R.  Co.,  including 
its  subsidiary  the  Spokane  &  Eastern 
Ry.  &  Power  Co.,  have  been  made  by 
the  Great  Northern  Ry.,  subject  to  the 
approval  of  the  Interstate  Commerce 
Commission.  The  purchase  price  has 
not  been  announced,  but  the  reproduc¬ 
tion  value  of  the  property  is  given  as 
about  $16,000,000.  The  Inland  Empjre 
lines,  centering  at  Spokane,  Wash.,  ex¬ 
tend  south  to  Colfax,  Wash.,  and  Mos¬ 
cow,  Idaho,  and  east  to  Coeur  d’Alene 
and  Hayden  Lake. 


Washington  ^otes 


Development  of  the  Hoiston 
River  as  proposed  by  the  Hoiston 
River  Power  Co.,  in  the  opinion  of  the 
Chief  of  Engineers,  provides  for  a  more 
comprehensive  utilization  of  the  river’s 
resources  than  does  the  plan  submitted 
by  the  Tennessee  Eastern  Eelctric 
Power  Co.,  it  is  understood.  The  appli¬ 
cation  of  the  Hoiston  company  has 
been  before  the  commission  since  Dec. 
2,  1922,  but  its  consideration  has  been 
delayed  awaiting  data  being  gathered 
in  the  course  of  the  survey  of  the 
Tennessee  River. 

The  International  Paper  Co.  of 
New  York  has  applied  to  the  Fed¬ 
eral  Power  Commission  for  a  prelimi¬ 
nary  permit  for  a  power  development 
on  Ravillagigedo  Island,  Alaska.  This 
application  conflicts  with  those  pre¬ 
viously  filed  by  William  Randolph 
Hearst,  Mark  L.  Requa,  George  T. 
Cameron,  Thebo,  Star  &  Anderton,  and 
by  the  Alaska  Pulp  and  Paper  Co. 

Apparently  the  newspapers  and  the 
news  print  interests  represented  hy  the 
applications  have  concluded  that  condi¬ 
tions  are  particularly  favorable  on 
Revillagigedo  Island  for  the  manufac¬ 
ture  of  paper  and  pulp.  Since  the  ap¬ 
plicants  first  must  secure  a  timber 
license  from  the  Forest  Service,  the 
conflict  will  be  settled  before  that 
agency  rather  than  before  the  Federal 
Power  Commission.  The  Power  Om- 
mission  probably  would  grant  the 
power  license  to  the  interest  holding 
the  timber  rights. 


From  Jan.  IT  to  28.  1927,  there  will 
be  held  at  Rutgers  University,  New 
Brunswick.  N.  J.,  the  first  annual  short 
course  for  sewage  plant  operators.  The 
course  will  be  under  the  direction  of 
the  college  of  engineering  in  co-opera 
tion  with  the  New  Jer.sey  Sewage 
Works  Association  and  the  New  Jersey 
State  Department  of  Health.  Enroll¬ 
ment  is  not  confined  to  residents  of 
New  Jersey.  There  will  be  a  registra¬ 
tion  fee  of  $5  and  various  minor  ex¬ 
penses  which  will  bring  the  total  esti¬ 
mated  cost  to  non-resident  students 
(those  who  do  not  travel  back  and  forth 
by  automobile  or  train)  to  SI.*!  for  the 
two  weeks. 

The  course  is  designed  primarily  for 
the  operator  and  has  particularly  in 
mind  affording  an  opportunity  for  those 
who  wish  to  obtain  sewage-works  oper¬ 
ating  licenses  from  the  State  Board  of 
Health — a  condition  precedent  to  tak¬ 
ing  such  positions  in  New  Jersey. 

Inquiries  for  further  information  re¬ 
garding  the  course  should  be  sent  to 
Edward  H.  Rockwell,  dean.  Engineering 
Department,'  Rutgers  University,  New 
Brunswick,  N.  J.  Those  directly  in 
charge  of  the  course  for  the  university 
are  Harry  N.  Lendall,  professor  of  mu¬ 
nicipal  and  sanitary  engineering,  and 
P.  A.  van  der  Meulen,  professor  of  gen¬ 
eral  and  physical  chemistry. 

Denver’s  Water  and  Flood 
Projects  Wait  Action 

With  the  franchise  for  the  Public 
Service  Co.  under  active  consideration 
at  Denver,  Colo.,  for  the  past  six 
months,  the  flood-control  project  and 
water-supply  problem  have  been 
shelved.  No  action  has  been  taken  on 
the  flood  report  of  the  Colorado  Engi¬ 
neering  Council  and  little  has  been  said 
about  it  in  the  local  papers.  During 
1926  the  runoff  of  the  South  Platte 
River  was  about  140  per  cent  of  normal, 
and  while  there  was  no  floo<l  or  even 
high-water  stage  this  supply  quieted 
the  talk  about  a  water  famine. 

No  steps  have  been  taken  toward 
leasing  the  water  tunnel  from  the 
Moffat  Tunnel  Commission  as  a  part 
of  the  city’s  water  supply  system.  In 
the  proposed  franchise  for  the  Public 
Service  Co.,  provision  has  been  made 
for  the  purchase  of  any  municipal 
hydro-electric  energy  incident  to  the 
city’s  water-supply  developments.  This 
franchise  will  come  to  a  public  vote 
on  Feb.  8. 

Lake  Champlain  Bridge  Location 
Is  Selected 

After  investigation  of  a  number  of 
proposed  sites  for  a  bridge  across  Lake 
Champlain  to  connect  New  York  and 
Vermont,  the  commission  appointed  by 
the  two  states  for  -the  purpose  has 
decided  to  recommend  the  location  from 
Chimney  Point  to  Fort  Frederick. 
This  involves  a  crossing  of  about  1,100- 
ft.  length,  estimated  to  cost  $800,000, 
of  which  sum  it  is  proposed  60  per  cent 
should  be  borne  by  New  York  State 
and  40  per  cent  by  Vermont. 


M.  L  T.  Organizes  Municipal  and 
Industrial  Research  Division 


B.  W.  Mous,  assistant  signal  engi¬ 
neer  of  the  Rock  Island  Lines,  at  Des 
Moines,  Iowa,  has  been  appointed  sig¬ 
nal  engineer  of  the  Denver  &  Rio 
Grande  Westerti  R.R.,  with  office  at 
Denver,  Colo. 

Ray  Dunlap,  division  engineer  of 
the  Missouri  State  Highway  Commis¬ 
sion,  with  headquarters  in  Joplin,  Mo., 
has  bc'en  promoted  to  engineer  in 
vharge  of  the  bureau  of  construction  in 
the  general  offices  of  the  commission  at 
Jefferson  City.  He  succeeds  Thomas 
H.  Cutler,  the  new  chief  highway 
engineer  of  Missouri. 

J.  H.  Thompson,  Jr.,  foimerly  vice- 
president  and  secretary  of  the  Gunite 
C^)ncrete  and  Construction  Co.,  is  now 
vice-president  and  J.  Q.  A.  Greene, 
formerly  treasurer  and  field  manager 
is  now  secretary  and  treasurer.  Bar- 
ci.AY  A.  Greene  remains  as  president 
as  also  does  the  balance  of  the  organi¬ 
zation  as  heretofore. 

F.  B.  Freeman,  chief  engineer  of  the 
Boston  &  Albany  R.R.,  has  re.signed. 
Mr.  Freeman  came  to  this  country  from 
Ireland  in  1892  and  after  being  in  pri¬ 
vate  practice  and  in  the  bridge  depart¬ 
ment  of  the  Erie  R.R.  for  a  few  years 
he  entered  the  service  of  the  New  York 
Central  R.R.  in  August,  1900,  first 
becoming  assistant  engineer  in  charge 
of  construction  and  later  engineer  of 
construction,  which  position  he  held 
when  he  was  appointed  chief  engineer 
of  the  Boston  &  Albany  R.R.,  a  .sub¬ 
sidiary  of  the  New’  York  Central,  in 
1909.  G.  A.  Kirley,  signal  engineer  of 
the  Boston  &  Albany,  has  been  ap¬ 
pointed  chief  engineer  to  succeed  Mr. 
Freeman.  Mr.  Kirley  is  a  graduate  of 
the  University  of  Michigan  in  the  class 
of  1907.  He  entered  the  service  of  the 
New  York  Central  as  a  draftsman  in 
the  signal  department  upon  graduation 
from  college  and  two  years  later  was 
transferred  to  the  signal  department 
of  the  Boston  &  Albany,  where  he 
served  as  chief  draftsman,  assistant  en¬ 
gineer,  and  recently  signal  engineer. 

E.  D.  Buel,  chief  engineer  of  John 
Monks  &  Sons,  contractors  and  engi¬ 
neers,  New  York  City,  has  gone  to 
Porto  Rico  with  part  of  the  company’s 
engineering  force,  this  company  having 
l>een  retained  by  the  Celotex  Co.  to 
make  surveys  of  the  port  of  San  Juan 
and  other  sites  on  the  island,  where 
plants  for  the  manufacture  of  celotex 
insulating  lumber  will  be  located. 

Frederick  A.  Davis,  landscape  archi¬ 
tect,  has  been  appointed  engineer  for 
the  city  plan  commission  of  New 
Haven,  Conn.  The  engineering  work 
of  the  commission  was  formerly  done 
by  the  city  engineer  of  New  Haven. 

J.  Robert  Welsh,  engaged  with  the 
L.  E.  Myers  Co.,  of  Chicago.  Ill.,  was 
•ecently  made  construction  engineer  for 
this  company  in  building  the  Weleetka 
pow’er  station  in  Oklahoma.  Mr.  Welsh 
has  been  with  the  company  for  the  past 
three  years,  first  as  con.struction  engi¬ 
neer  on  the  Dix  River  dam  project  and 
later  on  preliminary  investigations  on 
several  water-power  sites  in  Wisconsin. 


Engineering  Societies 


Calendar 


Annual  Meetings 


amkrican  road  builders  AS- 

SOriATIO.N*.  New  York  City  ;  An¬ 
nual  Convi-ntlon  and  Rond  Show, 
ChlcHKo,  III.,  .Inn.  10-14,  1927. 
AMERICAN  E.\’(1I.NEERIN<;  CtlUN- 
CIL,  Wa.shington,  I>.  C.  ;  Annual 
Meeting,  Wnshlngton,  14.  C.,  Jan. 
12-1.5,  1927. 

.SOCIETY  OF  AMERICAN  MILITARY 
ENCINEEKS,  Washington.  I).  C. ; 
.\iinual  .Meeting,  Washington, 
l>.  C.,  Jan.  17,  1927. 

A.MERICAN  SOCIETY  OF  CIYIL 
E.NtllNEEItS.  New  Yoi  k  City  : 
Annual  .Meeting,  New  York  City, 
Jan.  19-21,  1927. 

ASSOCIATED  OKNERAT,  CONTRAC¬ 
TORS,  Washington,  I).  C. ;  Annual 
Convention,  A.sheville,  N.  C.,  Jan. 
24-28,  1927. 

ENGINEERING  INSTITUTE  OF 
CANADA,  Montreal  ;  Annual  Meet¬ 
ing,  (Juebec,  Feb.  15-17,  1927. 
AMERICAN  CONCRETE  LN.'4TITUTE. 
Detroit,  Mieh.  :  Annual  Meeting. 
Chicago.  III..  Feb.  22-24,  1927. 
AMERICAN  RAILWAY  ENGINEER¬ 
ING  ASSOCIATION.  Chicago.  Ill.  : 
Annual  Convention,  Chicago.  Ill., 
March  8-10,  1927. 

NATIONAL  FIRE  PROTECTION 
ASSOCIATION.  Boston.  Mass.  ; 
.\nnual  .Meeting,  Chicago,  111., 
•May  9-12,  1927. 


The  Engineers  Society  of  Western 
Pennsylvania  at  its  Jan.  4  meeting,  the 
annual  meeting  of  the  civil  section,  had 
an  illustrated  talk  on  the  Recent  Trend 
in  Sewage  Disposal  Developed  in  De¬ 
sign  for  Fostoria,  Ohio,  by  J.  F.  Laboon, 
of  the  J.  N.  Chester  Engineers,  Pitts¬ 
burgh. 

The  Montreal  Branch  of  the  Engi¬ 
neering  Institute  of  Canada  has  elected 
for  this  year:  C.  V.  Christie,  chairman; 
F.  C.  LaBerge,  vice-chairman;  and 
other  officers,  J.  G.  Caron,  D.  C.  Ten¬ 
nant,  and  D.  Hillman. 

The  New  York  Section  of  the  Amer¬ 
ican  Water  Works  Association  held  a 
luncheon  meeting  Dec.  29  at  which 
three  papers  relating  to  the  water  sup¬ 
ply  and  works  of  New  York  City  were 
read.  W.  W.  Brush,  deputy  chief  (now 
chief)  engineer  of  the  Department  of 
Water  Supply,  related  recent  experi¬ 
ences  with  storage  reservoirs  at  low 
levels.  J.  Waldo  Smith,  consulting  en¬ 
gineer,  Board  of  Water  Supply,  sum¬ 
marized  his  answer  to  the  New  York 
Herald-Tribune’ H  news  story  about 
leaks  from  the  Ashokan  reservoir  (see 
Engineering  News-Record,  Oct.  28  and 
Nov.  26,  1926,  pp.  719  and  886).  Meth¬ 
ods  of  handling  water  mains  in  con¬ 
nection  with  New  York  subway  con¬ 
struction  were  described  bv  Robert 
Ridgway,  chief  engineer.  Board  of 
Transportation,  New  York  City. 

The  Western  Society  of  Engineers 
lists  papers  as  follows:  Jan.  10,  “Con¬ 
struction  of  the  Gulf  Coast  Sea  Wall,” 
by  Hobart  D.  Shaw;  Jan.  17,  “Power 
Supply  for  Transportation  in  Chi¬ 
cago,”  by  H.  B.  Gear. 

'The  Connecticut  Section  of  the  Amer¬ 
ican  Society  of  Civil  Engineers  at  a 
meeting  in  New  Haven  Dec.  11  had  an 


interesting  address  by  Allen  Ha  n, 
consulting  engineer.  New  York,  on  he 
“Reservation  of  Catchment  Area.-  or 
Future  Water  Supply  of  Our  Citn 


J.  H.  E.  Secretan,  a  prominent  civil 
engineer,  died  in  Ottawa,  Ont.,  Dec.  22 
at  the  age  of  72  years.  He  was  for 
many  years  on  the  staff  of  the  Cana¬ 
dian  Pacific  Ry.,  under  Sir  William 
Van  Horne  and  was  associated  with  the 
construction  of  the  railway.  Mr.  Scc- 
retan  subsequently  visited  the  Yukon 
and  wrote  several  books  of  a  technical 
and  descriptive  character  which  were 
regarded  as  authoritative,  among  them 
“To  Yukon  and  Back”;  “Out  West," 
and  “Canada’s  Greatest  Highway.’’ 

Harry  P.  Otis,  former  president  of 
the  Norwood  Engineering  Co.,  died  at 
his  home  in  Florence,  a  suburb.  He 
was  7.3  years  old.  He  was  born  in 
Manchester,  Conn.,  and  graduated  from 
the  engineering  department  of  Massa¬ 
chusetts  Agricultural  College  in  IhT.'i. 

Alexander  Maitland,  president  of 
the  Kan.sas  City  Bridge  Co.,  member 
of  the  firm  of  Fuller  &  Maitland,  con¬ 
sulting  engineers  in  the  construction  of 
the  new  Kansas  City  water-works,  and 
a  member  of  the  Board  of  Direction  of 
the  American  Society  of  Civil  Engi¬ 
neers,  died  Dec.  24  at  his  home  in 
Kansas  City  after  an  illness  of  long 
duration.  He  was  60  years  of  agt‘. 
Mr.  Maitland  graduated  in  civil  engi¬ 
neering  from  the  University  of  Mi.>- 
souri  and  took  two  years  of  military 
training  under  Maj.  Gen.  E.  H.  Crowder, 
then  a  lieutenant.  Bridge  engineering 
was  the  major  work  of  his  life.  He 
began*  as  a  draftsman  for  the  King 
Bridge  Co.,  Cleveland,  Ohio,  and  later 
was  employed  as  an  engineer  and  de¬ 
signer  of  the  estimating  department  of 
the  Keystone  Bridge  Co.  at  Pittsburgh, 
Pa.  For  .several  years  he  was  an  engi¬ 
neer  for  the  Missouri  Pacific  R.R.  and 
designed  railway  bridges,  water  supply 
stations,  and  railway  structures  of  all 
kinds;  and  he  designed  bridges  for 
many  other  railroads.  In  1901  he  went 
to  Kansas  City  as  contracting  engi¬ 
neer  for  the  Pittsburgh  Bridge  Co.; 
later  he  became  contract  manager  for 
the  American  Bridge  Co.  with  head¬ 
quarters  in  Kansas  City.  He  was 
elected  president  of  the  Kansas  City 
Bridge  (5o.  in  1903.  In  1918  he  resigned 
to  do  war  work  of  engineering  nature 
for  the  government,  at  Washington. 
D.  C.,  but  after  the  war  returned  to 
the  presidency  of  the  Kansas  City 
Bridge  Co.  Besides  bridge  work,  he 
controlled  revetment  contracts  on  the 
Missouri  River.  In  1921  he  was  en¬ 
gaged,  with  George  W.  Fuller  of  New 
York,  for  the  design  and  supervision 
of  construction  of  new  water-works  for 
Kansas  City.  Mr.  Maitland  was  a 
former  president  of  the  Kansas  City 
chapter  of  the  American  Society  of 
Civil  Engineers.  The  Kemas  City 
Engineers’  Club  has  adopted  resolu¬ 
tions  of  regret  at  his  death  and  esteem 
for  his  work. 
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V-Type  Snow  Plow  Equipped  with  Wing$ — A 
New  Product  of  Baker  Manufmturing  Co.y 
Springfield,  III. 


Device  Denigned  by  the  Nationrd  Steel  Fabric 
Co.,  Pitttburgh,  Pa.,  for  Installing  Its  Steel 
Reinforcing  in  Concrete  Highway  Slabs 


High  Pressure  Force  Pump  for  New  Machine  Tests  Stability  of  Flijfht-Conveyor  Snow  Loader 
Pressures  Up  to  600  Lb.  Asphalt  Paving  Mixtures  Has  Many  Advantages 


New  Highway  Equipment  and  Materials 

A  Section  Devoted  to  What  the  Manufacturer  Is  Doing  for  the  Engineer  and  Contractor 


Regularly  furnished  with  a  35-hp.  The  new  stability  testing  machine, 
four-cylinder,  industrial  type  engine,  devised  by  Prevost  Hubbard  and  F.  C. 
mounted  on  steel  wheel  spring-equipped  Field  of  the  Asphalt  Association,  not 
trailer,  the  high  pressure  force  pump  only  tests  the  briquets  of  asphalt  pav- 

illustrated  has  been  developed  by  the _ _ _ 

Domestic  Engine  &  Pump  Co.,  Ship-  ’ 

pensburg.  Pa.  This  new  pump  is  a 
large  capacity,  three-cylinder,  .self-oil¬ 
ing.  single-acting  plunger  pump.  Ad¬ 
justable  outside  packing  glands  are 
used,  equipped  with  compression  grease 
cups  so  that  the  packing  can  be  kept 
properly  lubricated.  Other  special 
features  are  force  feed  oiling  of  all 
connecting  rod  and  drive  shaft  bear¬ 
ings;  steel  gears,  machine  cut  and  run¬ 
ning  in  oil;  Hyatt  roller  bearings  on 
high  speed  drive  shaft;  and  closed 
crankca.se  to  keep  out  all  dirt  and  re- 
tain  the  oil.  Oil  is  forced  through  | 
drilled  holes  in  the  crankshaft.  All 
valves  and  valve  seats  are  of  bronze  ■ 


and  the  valve  is  claimed  to  be 
practically  .self-grinding.  Adjustable 
stops  on  the  valve  caps  regulate  the 
lift  of  the  valves.  The  crank  gear 
and  intermediate  pinion  are  inclosed  in 
the  pump  crankcase.  The  large  gear 
dips  in  oil,  insuring  that  it  is  prop¬ 
erly  lubricated.  Maximum  working 
pressure  is  600  lb. 


A  new  snow  loading  attachment  de¬ 
signed  for  mounting  on  its  standard 
creeper  chassis  has  just  been  developt»d 
by  tbe  George  Haiss  Mfg.  Co.,  Inc., 
New  York  City.  It  consists  of  a  steed 
flight  conveyor  33  in.  wide,  11  in.  high 
and  equipped  with  cutting  teeth.  The 
flights  are  bent  as  shown  in  the  illus¬ 
tration  to  give  a  correct  angle  to  the 
cutting  edge;  they  are  made  of  J-in. 
steel  plate,  while  the  toothed  plate  riv¬ 
eted  to  them  is  iJ-in.  material.  The 
flights  are  spaced  24  in.  apart. 

The  first  advantage  of  this  snow 
loader  is  its  large  capacity,  limited  only 


ing  mixtures,  but  may  also  be  used  for 
the  compression  of  the  briquet. 

In  operating  the  machine,  a  heli- 
coidal  spring,  which  is  placed  in  the 
testing  head,  is  used  as  a  direct  meas¬ 
uring  device.  The  testing  head  is 
lowered  by  a  hand  wheel  and  the  spring 
deflects  directly,  no  levers  being  used. 
Stability  is  measured  by  forcing  the 
briquet  through  an  orifice.  Under  a 
load  of  10,000  lb.  there  is  produced  a 
deflection  of  i*  in.  and  a  very  accu¬ 
rately  calibrated  dial  records  the  load 
in  increments  of  20  lb.  It  is  po.ssible 
to  interpolate  readings  to  5  lb.  The 
pointer  on  the  dial  stops  when  the 


to  the  size  of  the  lump  which  can  be 
carried  without  falling  over  the  side 


maximum  load  has  been  reached;  the  of  the  conveyor.  Another  advantage  is 


pointer  is  shifted  back  to  zero  by  a 
finger  catch. 


that  practically  all  the  snow  carried 
will  be  discharged  and  not  carried  back 


^3^ 


Aggregate  Batchers 

Many  batchers  have  heretofore  been 
adjusted  for  volume  by  winfr  nuts  or 
plain  hexagonal  nuts  which  have  had 
to  he  turned  down  with  a  wrench.  ^ 

With  four  of  these  on  each  unit,  chang¬ 
ing  the  capacity  of  the  batcher  required  in  the  illustration,  the  hoist  levers  are 
considerable  time.  The  Heltzel  Steel  arranged  in  a  battery  at  the  rear. 
Form  &  Iron  Co.,  Warren,  Ohio,  has  The  power  unit  is  a  60-hp.  Waukesha 
recently  applied  a  mechanism  to  its  engine,  although  electric  motor  drive  is 
batchers  which  eliminates  the  necessity  also  available, 
of  using  wrenches  and  makes  adjust¬ 
ment  a  very  rapid  operation.  The 
mechanism  consists  of  a  hand  wheel 
which  through  chains  and  gears  moves 
screw  bars  on  each  corner  of  the 
batcher.  The  four  corners  are  thus 
raised  or  lowered  at  the  .same  time  and 
quite  rapidly.  A  scale  is  provided 


Heat  Applied  Progressively  to 
Aggregate  by  New  Drier 

A  new  rotary  drier  for  aggregate 
drying  on  asphalt  plants  has  been  de¬ 
veloped  by  F.  D.  Cummer  &  Son  Co., 
Cleveland,  Ohio,  which  is  known  as  the 
“two-fire  drier,”  since  heat  is  applied 
from  two  sources — a  coal  or  oil  burning 
furnace  at  the  feed  end  and  an  oil 
burning  combustion  chamber  at  the 
discharge  end.  The  drier  cylinders 
available  range  in  size  from  3  to  7  ft. 
diameter  and  from  15  to  50  ft.  long. 
The  front  or  feed  end  of  the  cylinder, 
except  that  part  occupied  by  the  front 
tire  and  supporting  rollers,  is  inclosed 
by  a  firebrick-lined  casing  for  about 
one-half  of  its  length ;  holes  cut  in 
these  walls  are  covered  on  the  inside 
by  hoods  which  allow  the  heat  to  enter 
but  prevent  material  from  leaking  out, 
as  may  be  seen  in  the  illustration.  The 
rear  end  of  the  cylinder  is  closed  by 


faces  the  work  at  all  times  and  the 
machine  travels  and  is  easily  controlled 
with  the  boom  faciug  in  any  direction. 

New  Motor  Rollers  Announced  in 
Sizes  of  5  and  7  Tons 

Because  of  the  success  that  has  fol¬ 
lowed  the  development  of  its  10-ton 
motor  roller  introduced  about  five  years 
ago,  the  Hubt'r  Mfg.  Co.,  Marion,  Ohio, 
i.s  this  year  introducing  two  smaller 
sizes  of  5  and  7  tons  respectively. 
These  smaller  motor  rollers  are  pow- 


January  6, 1927 


K  N  G  I  N  E  K  R  1  N  G  N  E  W  S  -  R  K  ('  O  R  D 


41 


feature  of  the  company’H  other  drait 
bucketa  in  that  there  ia  n»)  areh  over 
the  front  of  the  bucket. 


New  Stone  and  Chip  Spreader 

A  new  type  mechanical  8U)ne  and 
chip  apreader  ia  the  moat  recent  product 
of  the  (i(M)d  Roads  Co.,  Inc.,  Philadel¬ 
phia.  The  width  of  spread  i.x  K^v^'roed 


blasts  of  dry  hot  air  from  each  of  the  of  manKanese  steel 
hoods  which  are  placed  at  intervals  of  tended  for  extremel; 
about  18  in.  The  drying  cylinder  ia 

designed  so  that  the  material  will  be  i 

warm  and  almost  dry  before  it  passes  | 

the  last  heat  inlet,  and  into  the  dry  I 

heat  from  the  rear  oil  combustion  ^ 

chamber.  By  regulating  the  supply  of  ^ 

oil,  the  material  can  be  discharged  at 

a  temperature  from  200  to  1,000  dej?.  F.  •TlP 

This  principle  of  two  fires  is  said  to  iCBB 

assure  dry  material  and  the  equipment  { 
as  a  whole  is  claimed  to  have  a  greater  j 
capacity  and  longer  life  because  of  the 
lower  temperatures  used,  the  better 

fuel  economy,  and  closer  conti;oI  of  the  i  a 

dried  and  heated  mineral  aggregates.  |  V 


by  the  speed  of  travel  and  varies  from 
16  to  20  ft.  An  adjustable  slide  in  the 
end  gate  of  the  truck  controls  the 
amount  spread  per  square  yard;  this 
may  be  varied  from  lb.  to  .SO  lb. 


Combined  Curb  and  Gutter  Form 

The  combined  curb  and  gutter  form 
illustrated  has  recently  been  develope«l 


Grading  Machine  Features 
Mechanical  Control 

Elimination  of  all  manual  control  is 
one  of  the  outstanding  features  of  the 
new  grading  machine  manufactured  by 
the  Ryan  Car  Co.,  Chicago.  The  illus¬ 
tration  shows  a  14-ft.  machine  with  the 
blade  in  bank-cutting  position,  showing 


is  also  said  that  all  parts  are  readily  b^IIIIIIIIIk  i 

accessible.  This  bucket  is  built  quite 
narrow  in  order  that  it  may  be  u.sed  ^ 

for  trenching  work,  and  ia  provided  *  *  «' 

with  manganese  digging  teeth.  It  is  ‘  S 

.'-aid  that  great  care  has  been  taken  g  M-i  ' 

to  eliminate  possibilities  of  wear  on  ■■ 

the  closing  cable. 

The  new  drag  buckets  have  sev-  jBBfKSBjTjBIk 

eral  notable  features.  In  the  first  J" 
place,  they  are  claimed  to  carry  their 
full  loads  to  the  end  of  the  boom  with 
practically  no  spill.  In  addition  to  this, 
they  will  fill  in  their  own  length  and  BB 
are  claimed  to  be  very  fast  dumping.  ^ 

They  have  the  ability  to  work  in  lim- 
ited  headroom  and  the  bridle  and  ,  . 

pullinp'  chains  mav  be  so  adjusted  that  V*®  Metal  Forms  Corp.,  Milwau 

kee,  Wis. 


Engineering  News-Record  Statistics 
of  the  Construction  Industry 
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Engineering  ISews-Record  COIS  ST  RUCTION  COST  Index  Number  (1913  =  100) 

Engineering  n  e  w  s'- 

RECORD’S  Construction  Cost 
Index  Number  is  2  per  cent  above 
January,  1926.  The  increase  is 
due  mainly  to  labor,  which  is  3 
per  cent  higher  than  a  year  ago. 

Lumber  is  cheaper  than  in  1926; 
cement  about  the  same;  steel  ap¬ 
pears  firmer,  with  less  tendency  to 
cut  under.  The  average  rate  for 
common  laborers  is  55}c.  per  hr., 
against  54c.  at  this  time  last  year. 

Thus,  general  construction  cost  is 
0.3  per  cent  above  December,  1926, 

23  per  cent  under  the  peak  and 
111  per  cent  above  1913. 


MONTHLY 

January,  1925  to  Pate 

January.  1927  . 

December,  1926  . . 

January,  1926  . 

Peak,  June,  1920 . 

1913  . 

- 1925  - 

210  40  .May.  207.20  Sept 

209  70  June  204.60  Oct 

210  20  July  204  60  Nov. 

209  55  AiiKUst .  204.60  Dec. 

- 1926  - 

207.15  April  207  05  July. 


YEARLY 


Jan...  . 
Keb. 
March 
April 


Engineering  News-Record  CON STRUCTION  VOLUME  Index  Number  (1913  —  100) 


Engineering  news- 

RECORD’S  Construction  Vol¬ 
ume  Index  Number  is  188  for  the 
month  of  December  and  228  for  the 
whole  of  1926,  as  against  100  for 
1913.  This  means  that  the  actual 
volume  of  contract  letting  in  1926 
(not  the  mere  money-value  of  the 
contracts  let  that  year)  is  128  per 
cent  above  the  volume  for  1913. 
The  monthly  volume  number,  188 
for  December,  1926,  contains  the 
increment  of  construction  and  indi¬ 
cates  the  rate  at  which  contracts 
are  being  let  as  compared  with 
1913  awards. 


YEARLY 
1913  to  1926 


Unprecedented  Volume  of  Construction  Contract  Letting  in  1926 

Gain  More  Than  11  Per  Cent  Over  1925,  The  Previous  Record  Year 

year  1926  established  a  new  cent  above  the  average  cost  for  the  last  Based  on  the  minimum  values  just 

record  in  the  construction  in-  five  years.  mentioned,  total  contracts  let  for  the 

K)th  as  to  value  of  contracts  In  the  accompanying  table  only  heavy  entire  United  States,  from  1913  to  1926, 
ictual  volume  of  work  accom-  construction  or  engineering  work  is  inclusive,  are  as  follows: 

according  to  Engineering  included  and  in  arriving  at  these  fig-  jq}?--  Jo??' 

•Old  statistics.  ures,  the  following  minimum  was  sMisTsioolI  isSL’.'  l.556;.592;noo 

jction  has  gained  steadily,  adopted  in  each  case:  water-works  and  1916..  933.335,000  1923..  1.904,040,000 

year,  since  1921.  The  record  excavations,  drainage,  irrigation,  river,  jjjg  '  992’74^ooo  1925  “  J’sss’ns'ool* 

[S  measured  by  materials  used,  levee  and  harbor  work,  $15,000;  other  1919!’.  i,i75',888!ooo  1926!!  2!85l!78'6!ooo 

uated  by  the  fact  that  the  public  work,  $25,000;  industrial  build-  Every  section  of  the  country  showed 

cost  of  construction  for  the  ings,  $40,000;  commercial,  educational,  »  eain  over  1Q2.5  exopnt  tho  MIHHIp 

onths  of  1926  was  only  2  per  religious  and  other  buildings,  $150,000.  (Contimied  on  p  43) 


Value  of  Contracts  Awarded  in  the  U.  S.  and  Canada  During  December,  1926— 

Totals  for  1926  and  1925 

New  Miildlr  Middip  Wput  of  Far  United  Total  for  Total  for 

England  .Atlantic  South  West  Misaisaippi  Wrat'  States  Canada  U.  S.,  1926  II.  S.,  1925 

.  $881,000  $196,000  $1,151,000  $1,060,000  $407,000  $5,897,000  $181,000  Ml.Ml.Mt  $69,168,000 

$411,000  814.000  504,000  2,611,000  741.000  2.189,000  7,292.000  231.000  m,74I.OM  84,577,000 

81,000  2.446,000  591,000  501,000  1,811,000  104,000  5.559,000  400.000  H3,3S$,M«  69,876,000 

.  86.000  67,000  78,000  219,000  15,000  465.000  .  27.81$.0M  40,080.000 

2.112.000  2.617,000  6,189,000  1.854.000  6,549,000  4,508.000  24.069.000  218,000  483.H$t4,*M  421,019,000 

4.110,000  4,560,000  1.085.000  5.704.0iK)  1,640.000  1,250.000  20.149.000  225,000  311,6M,«M  227,616.000 

12.521.000  28.005,000  4.419.000  42,674,000  11,141,000  25,169.000  124.151.000  2.100.000  1,4M$.944,«M  1,174,100.000 

81.000  286.000  517.000  77,000  156,000  2,111.000  1.472,000  .  14,272,000 

185,000  25,116.000  5.564,000  1,050.000  5.297,000  692,000  18.129,000  270.000  $44,4»4.iM  218,515,000 

IVcember,  1926  . .  $1,591,000  $65,051,000  $19,572,000  $57,709,000  $10,858,000  $16,667,000  $229,601,000  $3,647,000  $2,559,441,000 

Nox-embor,  1926  .  .  24,011.000  51,108.000  26.659,000  56,660.000  24,101.000  21,860.000  206.821,000  40,113.000  . 

npppmbrr.  1925  11,699,000  101.006.000  21.811,000  51,912.000  25,602.000  12.869.000  246,919,000  1,232,000  . 

Total  for  1926 .  ?47,M$.0ee  HM.3?7,M«  WH.HtLOM  7«4.4$8.M«  413.40I.0M  Sn,$44,«M  $,8il,78C,0M  144447,«M  . 

Total  for  1925  .  199,170.000  935,216.000  247,966,000  474,212.000  407,558,000  295.121.000  2.559.441.000  83,067.000  . 
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Unprecedented  Volume  of 
Construction.  Etc. 

{Concluded  from  p.  42) 

Atlantic  states,  which  declined  8  per 
cent  in  total  money  value.  The  Mid- 
West  netted  the  heaviest  Rain  for  1926. 

All  classes  of  construction  registered 
increases  in  money  value  of  lettings 
except  water-works  and  jobs  classified 
as  excavations.  The  drop  in  the  former 
amounted  to  11  per  cent  while  that  of 
the  latter  was  even  more  pronounced. 
All  classes  of  engineering  construction, 
for  the  entire  country,  showed  a  gain 


of  11  per  cent  over  the  previous  record 
year  1925. 

New  engineering  work  proposed  dur¬ 
ing  December,  1926  reached  a  total  of 
$586,724,000,  a  gain  of  25  per  cent  over 
the  same  month  in  1925. 

Total  proposed  for  the  year  1926 
amounted  to  $5,556,270,000  as  against 
$4,833,614,000  for  the  whole  of  1925. 

Since  projects  definitely  reported  as 
proposed  are  rarely  abandoned,  the  vol¬ 
ume  at  hand  will  undoubtedly  sustain 
contract  letting  throughout  the  first 
quarter  at  somewhere  near  the  1926 
rate. 


Bulletin  Board 

1.  F our  jHigcn  of  government  rood 
ntatintirn  anuenihled  by  “Engineering 
Neivft-Kecord”  trill  be  found  on  pp.  lu 
to  19. 

2.  Engineering  News-Record  Unit 
Prices  in  the  name  of  a  new  section,  to 
be  found  following  Con.ntruction  News. 
Just  keep  turning  to  the  right. 

3.  Next  week's  issue  (Jan.  13)  will 
contain  Engineering  News-Record's  sta¬ 
tistics  of  the  construction  itidustry  for 
19Uti.  there  will  also  he  a  f  on  cast 
for  1927. 


Relation  of  E.  N.-R.  Road  Statistics  To  Government  Statistics 


Engineering  news-record 

reports  individual  road  contracts 
of  $25,000  and  more,  and  groups  of  con¬ 
tracts  totaling  that  amount.  Statistics 
compiled  from  these  reports  have  been 
compared  with  such  figures  as  are  in 
the  possession  of  the  U.  S.  Bureau  of 
Public  Roads,  and  found  to  be  very 
representative  of  these  total  figures. 

The  chart  shows  the  value  of  road 
contracts  reported  by  Engineering 
News-Record  and  the  total  rural  high¬ 
way  expenditures  reduced  to  percent¬ 
ages  of  1914.  The  two  curves  follow 
the  same  direction,  except  for  the  war 
years,  1917  and  1918.  This  may  be 
due  to  the  fact  that  large  contracts 
fell  off  appreciably  or  that  expenditures 
by  incorporated  towns  (not  included 
in  Bureau  of  Road  statistics)  decreased 
to  a  greater  extent  than  the  expendi¬ 


tures  for  rural  highway  purposes.  The 
latter  years  particularly  show  a  very 


close  correspondence.  If  1920  had  been 
used  for  a  base,  the  two  curves  would 
almost  coincide.  Contracts  of  $25,000 
or  over  (including  expenditures  by 
Incorporated  cities)  form  about  42  per 
cent  of  the  total  expenditures  for  rural 
highways. 

Another  check-up  on  Engineering 
News-Record  statistics  is  the  propor¬ 
tion  of  money  spent  on  roads  to  that 
spent  on  bridges.  From  1915  to  191S 
the  Bureau  of  Public  Roads  compiled 
statistics  on  the  amount  of  money  spent 
on  bridges  and  on  roads.  For  the.se 
four  years,  the  percentage  of  bridges 
to  roads  was  16  per  cent.  According 
to  News-Record  statistics,  bridges  form 
17  per  cent  of  the  road  contracts.  If 
the  private  bridge  contracts  reported 
by  News-Record  are  disregarded,  the 
percentage  becomes  15  per  cent. 


Few  Labor  Troubles  Other  Than  Five-Day  Week  Demand  in  Prospect  for  1927 

Current  Wage  Schedules  Compared  With  Those  of  Jan.  1,  1926,  Show  Many  Gains 


Strikes,  wage  controversies,  or 
other  labor  disturbances,  are  pres¬ 
ent  or  in  prospect,  in  only  six  out  of 
the  twenty-one  great  industrial  dis¬ 
tricts  covered  regularly  by  Engineer¬ 
ing  News-Record. 

In  San  Francisco,  the  carpenters  and 
employers  are  working  out  a  settle¬ 
ment  of  the  nine-months  old  fight  over 
open  shop  conditions  in  that  trade.  The 
Impartial  Wage  Board  has  also  agreed 
upon  wage  advances  in  the  building 
trades,  bringing  San  Francisco  more  in 
line  with  the  other  large  cities. 

Pittsburgh  faces  a  serious  tie-up  of 
an  extensive  construction  program,  in 
possibilities  of  strikes  among  building 


trades  mechanics,  ari.sing  out  of  de¬ 
mands  for  higher  wage  rates  and  the 
five-day  week.  Thus  far,  the  bridge  and 
structural  iron  workers  have  asked  for 
the  five-day  week  and  an  advance  from 
the  present  rate  of  $1.5Q  per  hr.  to 
$1.75. 

The  situation  in  New  York  is  not  one 
of  friction  between  the  mechanics  and 
employers  but  centers  in  the  investiga¬ 
tion  of  the  local  union  by  the  Inter¬ 
national  Electrical  Workers’  organiza¬ 
tion.  •  Bribery  and  conspiracy  are 
charged  against  local  members  by  the 
International  body  in  the  injunction 
suit  now  before  the  Supreme  Court. 

Chicago  painters  have  signed  an 


agreement  with  the  Decorating  and 
Painting  Contractors  Association  to 
observe  closed-shop  rules  during  the 
next  two  years.  Aside  from  this  lean¬ 
ing  away  from  the  open  shop,  on  the 
part  of  Chicago  employers,  no  disturb¬ 
ances  of  the  labor  market  are  indicated 
for  the  coming  year. 

Cincinnati  bricklayers  demand  the 
five-day  week  and  an  advance  from  the 
present  rate  of  $1.50  to  $1.75  per  hr. 
The  present  agreement,  however,  does 
not  expire  until  May  1,  1927. 

Cleveland  faces  a  renewal  of  sixteen 
wage  agreements  expiring  March  1, 
1927.  It  is  expected  that  most  of  the 
trades  will  demand  increases. 


Current  Building  Trades  Wage  Rates  per  Hour  Compared  With  Those  in  Effect  a  Year  Ago 
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Steadiness  of  Prices  Feature  of  1926-27 
Building  Materials  Market 

Compared  With  January  of  Last  Year,  Such  Changes  as  Did  Occur 
Were  Largely  in  Downward  Direction 


Fewer  price  changes  occurred  dur¬ 
ing  the  year  just  closed  than  in  any 
year  since  1922,  so  far  as  construction 
materials  are  concerned. 

Materials  showing  the  most  pro¬ 
nounced  steadiness  in  prices,  were: 
Steel  rails,  standard;  wrought-steel 
pipe;  railway  ties;  sewer  pipe,  27-in. 
and  larger;  road  oils;  curbing;  flag¬ 
ging;  wood  paving  blocks;  portland 
cement;  reinforcing  bars;  hollow  build¬ 
ing  tile;  structural  shapes;  rivets; 
nails;  ship  spikes;  plate  and  window 
glas.s;  red  and  white  lead;  pine  piles; 
wire  rope;  and  explosives. 

in  comparing  current  quotations  on 
the  principal  materials,  with  those  in 
effect  at  this  time  last  year,  it  is  found 
that  the  declines  more  than  <iouble  the 


advances,  in  total  number. 

Higher  prices  prevail  now  than  in 
.lanuary,  1926,  for  railway  track  sup¬ 
plies;  sand;  gravel;  crushed  stone;  re¬ 
inforcing  material  for  road  construc¬ 
tion;  roofing  materials;  and  certain  of 
the  water  treatment  chemicals. 

Prices  are  below  a  year  ago,  in  light 
and  re-rolled  rails;  clay  drain  tile, 
small  sizes;  sewer  pipe,  3  to  24-in.; 
asphalt;  paving  stone;  lime;  steel 
sheetpiling;  and  manila  rope.  Pig-iron 
and  scrap  are  $2@$3  per  ton  under  the 
January,  1926  levels;  cast-iron  pipe  is 
about  $3  per  ton  lower.  Other  average 
declines  are  10c.  per  100  lb.  in  steel 
sheets;  14c.  per  gaJ.  in  linseed  oil;  and 
about  $1  per  M.  ft.  in  pine  and  fir  tim¬ 
bers.  An  average  for  the  nation  would 


probably  show  one  and  two-inch  boards 
to  be  about  $1  per  M  ft.  below  a 
year  ago. 

From  present  indications,  most  of 
the  basic  materials  will  hold  at  prices 
now  in  effect,  until  spring. 

Marked  firmness,  with  rising  tenden¬ 
cies,  is  noted  in  sand,  gravel,  manila 
rope,  paving  stone,  asphalt,  .sewer  pipe 
in  sizes  10  to  24-in.,  and  hollow  tile. 
The  last  mentioned  material  will  prob¬ 
ably  show  a  seasonal  rise  of  8  per  cent 
or  more,  after  March  1,  1927. 

Despite  heavy  importations  of  foreign 
building  materials  during  1926,  prices 
of  cement,  steel,  pipe,  gla.-.s,  lumber 
and  brick  show  no  weakness.  Cement 
is  down  10c.  per  bbl.  from  last  month’s 
levels  in  four  Mid- Western  cities. 


Building  Industry  Stabilized 
in  Rochester 

Community  Conference  Board  In  That 
('ity  Reports  Complete  Success — 
Seasonal  Peaks  Eliminated 

Lengthening  of  the  building  season, 
increased  purchasing  power  of  the 
average  building  trades  mechanic,  re¬ 
duction  in  number  of  labor  disturbances 
and  other  benefits  to  all  connected  with 
the  construction  industry  in  Rochester, 
N.  Y.,  are  claimed  to  have  been  accom¬ 
plished  by  the  Community  Conference 
Board  of  that  city,  in  a  report  released 
by  Henry  Sayer,  Executive  Secretary 
of  the  Industrial  Survey  Commis.sion. 

Mr.  Sayer’s  statement  follows: 

“An  entirely  new  idea — stabilization 
of  the  building  industry,  so  that 
mechanics  and  contractors  are  em- 
ployeil  practically  the  entire  year  has 
iK-en  worked  out  and  is  said  to  be  a 
complete  success  in  Rochester,  N.  Y., 
where  the  thought  originated. 

“This  was  the  information  furnished 
the  legislative  industrial  .survey  com¬ 
mission  by  George  Eastman,  philan¬ 
thropist  and  head  of  the  Eastman 
Kodak  Co.,  chairman  of  the  board  in 
that  city  which  has  worked  out  the 
plan.  It  is  endorsed  alike  not  only  by 
the  organizations  of  business  men  and 
contractors,  but  by  the  labor  unions  as 
well,  according  to  testimony  presented 
to  the  commission. 

“As  a  result  of  the  work  of  the 
hoard,  known  as  the  community  con¬ 
ference  board,  labor  troubles  in  the 
building  trades  have  been  practically 
eliminated,  the  employees  are  receiv¬ 
ing  a  greater  amount  of  money  each 
year,  as  well  as  a  higher  rate  of  wage, 
and  seasonal  peaks  in  the  in<lustry  have 
been  practically  wiped  out. 

“The  conference  board  is  composed 
of  representatives  of  all  interests  in 
the  building  indu.stry;  including  the 
city  government,  boanl  of  education, 
chamber  of  commerce,  real  estate 
lM)ard,  builders  exchange  and  the  archi¬ 
tects’  society  of  that  city. 

“Essentially  the  organization  is  a 
fact  finding  agency,  which  is  gather¬ 
ing  continuous  data  on  conditions  in 


the  industry  and  then  suggesting  the 
proper  course  to  be  followed  for  a 
given  period. 

“Each  month  a  survey  of  employ¬ 
ment  is  made,  based  on  reports  from  a 
large  number  of  contractors.  If  it  is 
found  that  activity  is  slowing  up  in 
any  particular  craft,  efforts  are  made 
to  stimulate  employment  in  that  line. 
The  number  of  building  permits  issued 
each  month  is  scanned,  and  the  struc¬ 
tures  classified  as  to  type.  Then  a 
survey  is  made  of  the  basic  materials 
used  in  construction,  .such  as  sand, 
gravel,  crushed  stone  and  cement. 
This  is  the  chief  index  in  the  building 
situation  for  any  given  period. 

“The  information  thus  gathere<]  is 
broadcast  through  diversified  channels: 
the  newspapers,  letter.s,  personal  talks, 
rddio  and  articles  in  the  magazine  of 
the  chamber  of  commerce  being  the 
main  avenues  of  expression.  Through 
these  forms  of  publicity,  the  public  is 
kept  informed  of  the  situation  and 


urged  to  co-operate  by  having  as  much 
winter  building  as  possible,  the  con¬ 
tractors  are  kept  informed  of  condi¬ 
tions  that  they  will  have  to  face,  and 
the  craftsmen  are  always  available  for 
work,  all  things  being  equal. 

“According  to  Eastman,  the  efforts 
of  the  community  board,  have  brought 
about  these  results.  The  average  hourly 
rate  of  building  trade  workers  in 
Rochester  is  $1.04  as  compared  with  94 
cents  in  20  other  cities  of  the  same 
population  class,  the  actual  earnings  of 
high  grade  building  mechanics  in  192.'> 
averaged  $2,500  for  the  year,  or  94  per 
cent  of  the  theoretical  figure  for  the 
year,  the  purchasing  power  of  the 
average  tradesman  is  42  per  cent 
higher  than  in  1914,  because  wages 
have  increased  135  per  cent  and  living 
costs  have  gone  up  but  66  per  cent, 
the  building  season  has  lengthened  by 
at  least  20  per  cent,  there  has  been  but 
one  minor  and  brief  labor  disturbance 
in  the  last  five  years  in  the  industry. 


This  Week^s  Contracts — Week  Ago— 

Same  Week  Last  Year 

The  money  value  of  contracts  reported  in  the  present  issue 
of  Engineering  News-Record  is  here  compared  with  the 
figures  for  corresponding  weeks.  Minimum  costs  observed  are: 
$15,000  for  water-works  and  excavations;  $25,000  for  other  pub¬ 
lic  works;  $40,000  for  industrial  and  $150,000  for  commercial, 
educational,  religious  and  other  buildings.  Under  the  head  of 
excavations  are  included  drainage,  irrigation,  levee,  river  and 
harbor  projects. 

Money  Value  of  Contracts  Let — Entire  U.  S. 

Week  E^n.ding  Public  Work  Private  Work  Total  Contracts 

Jan.  5,  1927 .  $14,187,000  $27,212,000  $41,399,000 

Dec.  30,  1926 .  12,900,000  18,719,000  31,619.000 

Jan.  7,  1926  . .  26,246,000  33,455,000  59,701,000 

Heaviest  Week 

1926,  Mar.  11 .  13,029,000  73,613,000  86,642,000 

1925,  Sept.  3 .  16,215,000  69,424,000  85,639,000 

Yearly  Totals 

1926 .  1,088,155,000  1,763,631,000  2,851,786,000 

1925 .  1,037,252,000  1,522,191,000  2,559,443,000 
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E.  IS.-R.  Prices  of  Construction  Materials 

Price  adrances  ainoe  laat  month  are  indicated  by  hea»y  type;  declines  by  i<a.'tcs 


PIG  IRON — Pet  Groaa  Tonf.o.b.: 
CINCINNATI 

No.  2  Southern  (silicon  2  25#2.7S) . ; . 

Northern  Basic . . 

No.  2  Southern  Ohio  (silicon  1 . 75(o-  2.25).... 

NEW  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2.25@2.75) . 

BIRMINGHAM 

No.  2  Foundry  (silicon  2.25@2.7S) . 


BUTT  WELD.  EXTRA  STRONG.  PLAIN  ENDS 


J.an.  6 

One  Year  Ago 

1  to  1).. . 

bO 

49) 

1  to  1) . 

...  30 

14 

$24.19 

$24.05 

2  to  3..  .  . 

.  .  .  61 

50) 

20.89 

24.27 

LAP  WELD, 

EXTRA 

STRONG.  PLAIN 

ENDS 

21.39 

24.27 

2 . 

. .  .  53 

42) 

2  . 

..  23 

9 

2)  to  4 

57 

4bi 

2)  to  4 . 

.  .  .  29 

15 

26.37 

28.37 

41  to  6 . 

. . .  .  5b 

45) 

4j  to  b . 

...  28 

14 

7  and  8 

52 

39) 

7  and  8 . 

...  21 

7 

9  and  10 

45 

32) 

9  to  12 . 

...  16 

2 

II  and  12 

44 

31) 

20.00 

23.00 

PHILADELPHIA 


Ea.stern  Pa.,  No.  2X  (2  25(o  2.75  sil.) .  25.75 

Vinrinia  No.  2  (silicon  2. 25((i' 2. 75) .  28  Itt 

Basie .  21.26 


24.  16 
29.  17 
23.  lb 


CHICAGO 

No.  2  Foundry  Local  (silicon  l  .75(«2.25l _  21.00  23.00 

No.  2  Foundry  Southern  (silicon  2. 25(0' 2. 75).  24.55  26.55 


PITTSBURGH,  includinx  freight  eharge  iSI  76)  from  the 


Valley 

No.  2  Foundry  Valley  (silicon  I.75(a2.25).  20.76 

Basic .  20.26 

Bessemer .  21.26 


22  27 

22.27 

22.27 


JiCRAP — The  prices  following  are  f.o.b.  per  net  ton  paid  by  dealers: 


New  York*  Chicagu 


No.  I  railroad  wrought..  .#13 .00  “  #11. 00 


Stove  plate .  Q.Sti'P-  it. 50 

No.  I  machinery  cast. .. .  16  00@  17.00 

Machine  shop  turnings.. .  9  25f(V  9.75 

Cast  borings .  9  2S^  IS. SO 

Railroad  malleable .  IS  .'iOOd  16.00 

Re-rolling  raib .  12. 50'a>  13.00 

Re-laying  rails .  23.00@  24.00 

Heavy  melting  steel .  9.Q5(Q  IS. 15 


♦Gross  ton. 


#15,00(a»#l?..)0 
f  J  .50(4  H  00 
16.00(4  16.50 
6  00(4  6  50 
8.75®  9.25 
14.25®  14  75 
H.S5M.  H.75 


11.50(6  12.00 


nirmiiighaiii 
#12  00(n.$l3  0) 
14  00(<6  14  50 
17.00®  17  50 
8.00®  8  50 

8 . OOOs  9  00 
16  00®  17.00 
15.00®  16  03 
21.00(0.  22  00 
I3.00(o>  14  00 


Railway  Supplies 


STEEL  RAILS — The  following  quotations  are  iht  ton  f.o.b.  for  carload  or 
larger  lots.  Fur  less  than^carluad  lots  5c.  per  100  lb.  is  charged  extra: 

. - Pittsburgh - 

()ne  Birming-  *  St 

Jan.  6  Year  Ago  ham  Chicago  {..ouis 


Standard  bessemer  rails.  .  #43.00  #43.00  #43.00  #43.00  . 

Standard  openhearth  rails.  43.00  43.00  43  00  43  00  #51.00 

Light  raib,  8  to  10  lb .  34(<ii36  I  80(<il  90*  2  05-2  15* 

Light  raib,  12  to  14  lb .  36®38  34«ii 36  I  80(m  1 . 90*  1  88  1  98* 

Light  raib,  25  to  45  Ib _  36 . 00  36(4  38  34(o.  36  I  80>n  |  90*  I  84  I  94* 

Re-rolled  raib .  #7(6  30  33(a  35  30  00  34(ai36  I8<<i  21 

♦Per  too  lb. 


RAILWAY  TIES — For  fair-aised  orders,  the  following  prices  per  tie  hold; 


6  In.  X  8  In. 

7  In.  X  9  In. 

by  8  Ft. 

by  8)  Ft. 

Chicago,  white  oak.  plain . 

$1.45 

$1.83 

Chicago,  empty  cell  creosoted .  . 

1  85 

2  45 

Chicago,  sine  treated  . 

1  65 

2.15 

San  Francbco,  green  Douglas  fir . 

.84 

1  14 

San  J^nciseo,  empty  cell  creosoted,  Douglas  fir. 
St.  Ix)ub,  white  oak,  plain . 

1  70 

2.25 

1  20 

1  45 

St.  Ix>ub,  sine  treated .  . 

1.60 

1  85 

St.  I<oi.b,  red  oak,  plain . 

1  . 10 

1.35 

St.  Louis,  sap  pine-evpress . 

.95 

1.20 

Birmingham,  white  oak . 

1.25 

1.45 

TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.o.b.  Pittsburgh 
mill  for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 


- - Pittsburgh - . 

One  Year 

Jan.  6  Ago  Chicago 

Standard  spikes, 

A-in  and  Iarger92  80(A#2.90  $2  80  #3.55 

Trackbolu .  3.90@4.25  3  90(a.  4  15  4.55 

Standard  section 

angle  bars .  2.85  2.75  3.40 


San 

Bir¬ 

St. 

Fran¬ 

ming¬ 

Louis 

cisco 

ham 

$3.65 

$4  35 

$3.00 

4.60 

5.85 

3.90 

3  75 

3.60 

4  15 

Pipe 


WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for  carload  lots 
at  Pittsburgh  mill: 

BUTT  WELD 


Inches 

Steal 

Black 

Galv. 

Inches 

Iron 

Black 

QbIt. 

1  to  3 . 

62 

501 

1  to  II 

30 

12 

2. . 

55 

LAP  WELD 

434 

2 . 

....  23 

7 

2$  to  6. . 

59 

47 

21 . 

. . . .  26 

II 

7  and  8 . 

56 

43 

3  to  6 . 

. . . .  28 

13 

9  and  10 . 

54 

41 

7  to  12 _ 

. . . .  26 

II 

II  and  12.... 

53 

40 

STEEL  PIPE — From  warehouws  at  the  places  nanieil  the  following  discount* 
hold  for  welde<l  steel  pi|>e: 

New  York  Chicago  Birmingham  8t.  Ia.uw 


1  to  3  in.  butt  welde<l.  5)<^<.  54^^  62%  49% 

2 J  to  6  in.  lap  welded.. .  .  48%  51%  59*^  46% 


- Galvanised  -  ■  — 

New  3'ork  Chicago  Birmingham  8t.  Iaiui* 
I  In  3  in.  butt  weldeil  .  39^^  4|%  50)% 

2)  to  6  in.  lap  weldeil.  35%  38%  47i'’c 

Malleable  fittings.  Classes  B  and  C,  ha'ndeil.  from  New'  York  stock  sell  at  Ibt 
plus  4%  less  5%.  Cast  iron,  standard  sites.  3b  5%  off. 


t;AST-IR()N 

PIPE- 

—The  following 

are  prices 

(MT  net  ton  for  carload 

lots: 

^  -  New  York  — 

Hirniinsham  B'selinston.  \  J. 

Jan.  6 

One  Year  Ago 

4  in.. . . 

$i?.00  #)'»  's* 

#.5?.«(l 

$55.60(ir  56.60 

6  in.  and  over 

JS  00 

16  .  INI 

ts.no 

51. 60®  52. 60 

Pituburgb 

Chieiuco 

Sl  T^uii* 

San  Francisco 

4  in. 

*50  b'O 

#tii  JfO 

##«  60 

tst.oo 

6  in.  and  over 

m  >:o 

.’0 

U.«0 

iS.OO 

Gas  pipe  and  Class  "A."  #4  per  ton  extra. 

C.LAY  DRAIN  TILE — The  following  prices  are  per  1.000  Un.ft.: 

_ _ 

New  York 

One 

Bir- 

San 

Site.  In. 

Jull 

6  Year  .Ago 

fait.  Louis 

niinghnni  Francisco 

Dsliss 

3  . 

$45 

00  #48.00 

#40.00 

#45  00 

<73.00 

4  . 

55. 

no  bO . 00 

40  00 

56.00  #76.50 

no  00 

5  . 

80  00 

97.75 

118.00 

6  . 

90 

00  90  00 

70  00 

100.00  1 

127.50 

150.00 

8  . 

160 

00  1 bO  00 

170.00 

165.00  212.50 

210.00 

SEWER  PIPE — The  following  prices  ;ire  i:i  cents  per  foot  for  stamlarr* 

pipe  !■ 

car  k>ad  lots. 

f.o.b.. 

except  as  otherwise  stated 

Sso 

NewYork  Pitta- 

Birming- 

St. 

Irsn- 

Sise,  In. 

Delivered  burgh 

ham 

Loub  Chicago 

ciaeo 

Dsliss 

3. 

$0.10 

.  .  to. OSH 

#0.12 

4. 

. OS 

.10  >0.10  .oa8 

.15 

#0.15 

5 . 

.11 

.135  . 

. HI 

.18 

.18 

6.. 

#0.24  .11 

.21 

.14  .ISI 

.21 

.21 

8 . 

.43 

.315 

.225  .]9S 

.30 

.325 

10.. 

.50  2S2 

.45 

.315  .315 

.42 

.476 

12. . 

.65  324 

.54 

.405t  .405 

.56 

.612 

15 . 

l.08t  432 

.75 

.675#  .54 

.92 

1.02 

18 . 

l.58t  CO 

.90 

.945t  1  00 

1.32 

1.53 

20 . 

l.89t  .72 

1.20 

1  20 

21 

14 

1  25 

l.26t  1.40 

22. . 

2.52t  96 

1  35 

.  1  CO 

1.564 

24. 

2.84t  108 

2.665 

l.62t  1  00 

2.16 

2  04 

27. 

4  65t  2.405 

2  952 

2.45t  2  75 

3.00 

3.34 

30. 

5.l6t  2.664 

3.% 

3. OOt  3  75 

3.60 

4.06 

33.. 

6  98t  3.60 

4.51 

3.55t  4  50 

4.99 

36 . 

8  OOt  4  10 

5.06 

3.95t  500 

5.42 

3 

S 

8  12 

24 

36 

Boston . 

_ $0.12  $0.18  to. *6  #0  50 

$1  m 

ts.sof 

Minneapolis. 

.25  .45 

1.50 

4.56 

Denver . 

. 135* 

.18* 

27  .47 

1.70 

Seattle, . 

. 14 

.35  .63 

2.52 

Ixie  Angeles.. 

. 1675 

.186 

.2825  .504 

1.74 

,  New  ( »rlean8. 

. 205 

.40  2  27  3.50 

Cincinnati.. . 

. 105 

.1575 

.245  .4725 

1  575 

4.715 

Atlanta 

. 10* 

.15* 

.25  .425 

1.625 

Montreal.. . 

.50 

.70  1.35 

4  50 

Detroit.. 

. Ill 

.1665 

.259  .4995 

1 .665t 

J.7925t 

Baltimore. 

. Ill 

.166 

.259  .499 

1.665 

4.92 

Kansas  City, 

Mo.. 

. 15 

.21 

.  29  .  52t 

1  90t 

3.80t 

Philadelphia 

. II 

.16 

.26  .42 

1.50 

3.70 

*4-in.,  6-in.,  9-in. 

.  respectively. 

t Double  Strength. 

j  Road  and  Paving  Materials 

ROAD  OILS — Following  are  prices  per  gallon  in  tank  ears.  8.000  gal.  minimnm 
f.o.b.  place  named:  One 

Jan.  6  Year  Ago 


New  York,  45%  asphalt . (at  terminall.. ,  J 

New  York,  65  r  asphalt . (at  terminali... 

New  York,  binder . (at  terminal)... 

New  York.  Oux . (at  terminal)... 

New  York,  liquid  asphalt . (at  terminal)... 

8t.  Loub,  40(rt  50%  asphalt . 

St.  Loub,  50(^60%  asphalt . 

Birmingham,  55%  asphalt . 

Dallas,  45%  asphalt . 

Dallas,  50%  asphalt . 

Dallas,  binder . 

San  Fntndsco,  binder,  per  ton . 


.065  ®#0.075 

$0,065  dr $0.07 

0675(01 

.0725 

.0675®.  0725 

07  40. 

.075 

.07  ®.075 

.07  ® 

.075 

.07  W.075 

.07  ® 

.075 

.07  @.075 

.0503 

.0525 

.0523 

.055 

.0475 

.0475 

.0495 

.0495 

.0455 

.0455 

.061 

.061 

12. 00* 

I2.00* 

,  80c.  psr  to*. 

ENGINEERING  NEWS-RECORD 
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E.  N.’R.  Prices  of  Construction  Materials 


ASPIIAI.T — Pric^  prr  ton  in  packa^ps  (5S0-Ib.  bbl*.  or  42S-lb.  drums)  and  in 
bulk  ill  carload  lots,  f  o.b.  points  bst^: 

Packacp  Hulk 

New  Vork  (Trjat) .  $24  SO  . . 

fl<»tori  ( A/ervon) .  2).  00  18.  SO 

Oiicaao  (ycros) .  20  M  23  00 

Han  Francisco, /.o. 6.  rrjSncrv,  Olpurii,  Cal .  18  00  12.00 

Dallas  (7Vjns> .  27  10  21.10 

Hrattic,  "D”  (;railr,('ali/ornin,/.o  h.  liithmond .  19.50  11.50 

1  lenvcr  (Cuit/urrvi) .  24.00  . 

Minneapolis, /.o./>  TuinCitut  {SlaHuUmD .  27.60  21.60 

Ht.  I,ouis  <  A/rxuan) .  27.00  24,00 

Haltimoro  (.Standard  (HI)  (f.o.b.  rrfinrrv) .  22  50  18  50 

.Montreal  (/mpcriaO .  27.00  22.50 

Atlanta  (.t/rriran) .  23.40  19.40 

Detroit  (.»/rjriran) .  22.25  18  50 

('incinnati  (  h  mlurky  Hock) .  11.65 

Maurer,  .N  J.  (/irrmudet) .  30.00  . 

.Maurer,  N.  J.  (Tnnidad) . i .  23.00  . 

Philadelpliia  ( .3/  ertienn) .  20  00  1 8 . 00 

Kansas  City,  Mn.  (Trj-as) .  24.34  23.30 

him  Ansi-li's  ( ■■/>”  arnilr,  C<ili7«riit<i) .  *18.00  *12.00 

Hirminsliani  (.l/ertcan) .  27  00  21.00 

New  Orleans  (.Wericon) .  20.00  17.00 

*  F’.o.b  Kl  Heaundo  Uefiiiery.  Drums  usmI  in  .New  S'ork. 

NOTK — Hsrrels  or  drums  are  optional  in  moat  cities.  About  6  hbis.  to  the 
ton,  and  from  4  to  5  drums;  200  to  360«al  to  the  ton. 

PAVINt;  STONF.- 

New  Vork  (Rrade  I) .  .  5-in.  aranite,  30  blocks  per  aq.yd . $142.  40  per  M. 

Han  Francisco  .  Hasalt  block  4i7s8  70.00  |>erM. 

r'k:...,.  (about  5x8i5  dreaseil  .  3. 60  tier  aq.yd 

**  . (about  5x8x5  eommoti. ... ,  3.25  per  8<|.yd. 

Boston  .  5-in.  (•ranite . l35.00perM. 

Atlanta .  (iranite .  2.S0iM‘r  s<|.yil. 

Detroit.. .  5-in.  (iranite .  3.00  per  s<|.yd. 

Baltimore .  (iranite .  2.85  |)er  aq.yd. 

Montreal  .  (iranite  .  104  75  tier  M. 

New  Orleami  .  (irsnite.  4x8x4 .  2.  75  per  aq.yd. 

Cincinnati  .  Granite .  1 35. 00  tier  .M. 

Ht.  I.ouia .  (iranite,  4x8x4  ....  1.65  per  s<|.yd. 

Kansas  City  .  Granite .  4  00  |>er  s<|.yd. 

I’hilnilelphia  .  Granite  .  3  90(0.4.25  |ier  s<|.yd. 

Minneapolis .  Sandstone  .  2.74  per  stj.yd. 


FLAGGING— 


N.w  York  J  Manhattan,  4  ft.  wide 

. \  gueens,  5  ft.  wide 

I  6x  24-in.  cross-walk 


Bronx.  4  ft.  wide 


$0.24  per  sq.ft. 
.  24  per  sq.ft. 
.  26  per  SI]. ft. 
I.  30  (ler  liii.ft. 


(ilIRBINfi  -,Veic  Vnrt:  Blnestone  per  lin.ft.,  f.o.b  hante  New  York.  5x16  in., 
88c.;  .St  /yoiiix:  Class  ".A”  straiRhl,  delivereil.  5x18  in..  85c  per  lin.ft.;  roiind- 
inm.SI  35  7firmiiii;6am;  Ijniestone,  5xl8-in.,  $1.05  per  lin.ft. 


w(M)i)  bi.(m:k  paving— 

New  Yolk . 

New  York . 

Host  on . .  . 

( ’hica«o  . 

Chicaco  . 

Ht  Ismia . 

St.  Isiuia . 

Seattle  . 

Minneapolis . 

Atlanta . 

New  Orlians . 

New  ( trleans . 

New  Orleans  . 

I >alias . 

Baltimore  . 

Montreal  . 

Detroit . 

Detroit  . 

Cincinnati  . 

Kansas  City . 

Philwielphia . 


Sise  of  Block 
3 


Treatment 

PerSq.Yd. 

16 

$2.40 

16 

2.70 

18 

2  40 

16 

2.25 

16 

2.10 

16 

2  40 

16 

2  75 

16 

Off  market 

16 

2  40 

16 

2.00 

16 

2.20 

16 

2.30 

16 

2.40 

18 

3.90 

16 

None  used 

16 

4  50 

16 

1.94 

16 

16 

235 

16 

2.50 

It 

None  used 

One 

One 

One 

Year 

Year 

Year 

Jan.' 6 

Ago  Jan.  6 

Ago 

Jan.  6 

Ago 

New  York  (alonggidg  dock).. 

$1.75 

$1  75 

$I  75 

$1.75 

$1.00 

$1.00 

Denver . 

1.90 

1  90 

1.90 

1.90 

1  00 

1.00 

Chicago . 

1  85 

1.65 

1  85 

1  65 

1  65 

1  50 

Ht.  leillis . 

1.45 

1  45 

1.45 

1.45 

93$ 

1.08 

Seattle . .- . 

■  1.25 

1  50 

1.25 

1.50 

1  25 

1  50 

Dallas . 

2.38* 

2.38 

2.38* 

2.38 

2.00* 

2.00 

Minneapolis . 

1.65$ 

1.65$ 

1.65$ 

1.65$ 

1.25* 

1.25 

Cincinnati . 

l.30t 

l.40t 

l.30t 

1.40$ 

1.05$ 

1.35$ 

Han  Francisco . 

1.80 

2  15 

1.80 

2  15 

1.40 

i.50 

Biwtun  (im  trurkg  at  dork). . 

1  nt 

l.50t 

l.TSt 

1.50$ 

1  28$ 

1.00$ 

New  Orleans . 

2  lot* 

2.60 

3.00t* 

2.60 

1.80$ 

1.75 

Ix«  Angeles . 

l.95t 

.85tt 

1.95$ 

.85$$ 

1.70$ 

.50$$ 

Atlanta  . 

l.90t 

l.90t 

1.90$ 

1.90$ 

1.60$ 

1.50$ 

Detroit . 

1  70 

2  02 

l.M 

2.02 

t  88 

1.62 

Baltimore . 

1  40 

1.40 

1.60 

1.60 

.70$ 

.70$$ 

Montreal  . 

1  lot 

1  25t 

1  10$ 

1.25$ 

1.25$ 

1.25$ 

Birmingham . 

2  00* 

2.00 

2.00* 

2.00 

1.50 

1.50 

Philadelphia . 

2  28* 

2. 10 

2.2S* 

2.10 

1.88 

1.50 

Kansas  City,  Mo . 

.66$$ 

.66$$ 

New  York — Grits,  |l  75  per  eu.yd. 

;  ready  mixed  $1 

.85 

eDelivered.  t  Par  ton 

t  .At  pit. 

CRD.SIIEI)  STONE  — Price  for  cargo  or  carload  lots,  per  eu.ird.  f.o.b.  city,  is 
as  follows; 


( 'hicago .  1.70 

Ht.  Louis .  1 . 83* 

Dallas .  2.40t 

Han  F'rancisco .  1 .  70 

Boston  («n  (rucks  at  dork)  2. 10* 

.Minneapolis .  1.75 

Kansas  City .  2.00t 

Denver . .  2.  50t 

Si-attle .  3.00t 

Atlanta .  2.  50*t 

Cincinnati .  1.65* 

I.oa  Angeles .  2  I0*t 

Detroit .  2.60*T 

Baltimore .  2.  50t 

Montreal .  1 . 80* 

Philailelphia .  2  2St 

Pittsburgh . 


— 

Jan  6 

J  In. - . 

(Jne  Year  Ago 

Jan  6 

-{  In. - , 

On©  Y^ar  Aio 

$1.84 

$1.75 

$1.94 

$1.85 

1.70 

1.83* 

1  75 

1.93* 

l:V)i 

1  871 
1.93* 

2.40$ 

2.40 

2.83$ 

2.83 

1.  70 

2.  15 

1.70 

2.  15 

2. 10* 

1.60* 

2. I0*$ 

1.60* 

1.75 

1.75 

1.75 

1.75 

2.00$ 

1  50 

2.00$ 

1  50 

2.50$ 

2.50 

2.50$ 

2.50 

3.00$ 

3.00 

3.00$ 

3.00 

2. 50*$ 

2. 10* 

2.50*$ 

2.  10* 

1.65* 

1.90* 

1.65* 

1  90* 

2  I0*$ 

1.00* 

2. I0*$ 

1.00* 

2.60*1 

2.00* 

2.60*$ 

2.00* 

2.  50$ 

2.50 

2.55$ 

2.55 

1.80* 

1.80* 

2  00*$ 

1  50 

2  28$ 

2.  10 

2.28$ 

2.  10 

2.85 

S.7.5$ 

2.85 

2,70*$ 

3.25* 

2. 70*$ 

3.25* 

2.00$ 

2.00 

2.00 

2.00 

*  FVr  ton.  t  Delivereil. 


C^RIJSIIRI)  SLAG — Price  of  cruahiMl  itltgc  in  rarloiul  lots.  txT 

net  ton,  at  plant 

l)-lii 

!-ln.  1 

Koofing 

Hand 

koungstown  District . 

$1.30 

$1  40  $200 

$1.30 

Buffalo  District . 

1.25 

1  35 

2.25 

1. 25 

Birmingham.  Alu  . . 

.90 

1.25 

2.05 

80 

(’Icvelaml,  Ohio . 

1. 70* 

1  70* 

1.40* 

■eastern  Pa.  and  Northern  N.  J . . . 

1.25 

1.25 

2.00 

1  25 

Western  Pennsylvania. . . 

1.25 

1.25 

2.00 

1.25 

Toledo,  Ohio . 

1.25 

1.25 

1.50 

1.25 

*Includee  freight  chargi.. 

LIME  —  Warehouse  price*: 

- - llv<lrated. 

jwr  Ton — 

. - Lump 

.  per 

Barrel - , 

F'inishing 

Coninion 

F'inishiiig  Common 

New  York .  $18,20 

$11.00 

$3,50* 

$2. 

I0«i  3.00* 

Chicaco . 

20.00 

18  00 

1.  50$ 

8t.  Ixsuia . 

23.  50 

19.  50 

2.03* 

lioaton . 

IS.. IS 

tt  SO 

3.55* 

S.StKniS  m 

Dallas . 

19  00 

1.82$ 

Cincinnati .  i 

16.80 

11.90 

1 1 . 40$ 

Kan  Francisco . 

25.50 

22.00 

1.60$ 

.Minneapolis . 

25.  50 

21.00 

1.70$ 

Denver . 

24.00 

2.70* 

Detroit . 

15.25 

11.25 

11.75$ 

Heattle,  paper  gaekg.. 

24  00 

L80$ 

IsOfl  Angchii . 

25.00 

15.66 

3.50* 

I9.6o$ 

Baltimore . 

24  25 

17  85 

2.55$ 

Montreal . 

21.00 

10  00$ 

Atlanta . 

22.00 

13.00 

1  40$ 

New  Orleans . 

24.00 

15.00 

2.60$ 

2.25* 

Philadelphia . 

23.00 

16.00 

Kansas  Citv . 

18.  50 

17.50 

2  45$ 

2.  10* 

Birmingham  . 

22  50 

16.00 

2  40$ 

1.85$ 

*  Per  280-lb.  bbl.  (net) 

$  Per  180-lb.  (net). 

$  Per  ton. 

NATUR.AL  CEMENT— 

Price  to  dealers  per  bbl.  for  500  bbl. 

or  ovei 

.exclusive 

of  bags; 

Jan.  6 

One 

Year  Ago 

Minneapolis  (Roaendale) 

.  $2.80 

$2.80 

Kansas  City  (Ft.  Scott).. 

.  148 

1.35 

Cincinnati  (Utica) . 

.  1  72 

1.72 

Boston  (Roaendale) . 

.  2.78 

2.65 

Ht.  Louis  (Carney) . 

*  .  .  . 

.  2.35 

2.  50 

Hirniingham  (Magnolia)  poiiolan  cement . . 

.  2.40 

2.40 

PORTLAND  CEMENT — Prices  to  contractors  per  bbl.  in  carload  lots  f.o.b. 
points  listed  without  bagg.  Cash  discount  not  deducted. 

Jan.  6  One  Month  Ago  One  Year  Ago 

New  York.  del.  by  truck . $2.  50(ai$2.  60  $2.50(a$2.«0  12.  S0(<i42.  70 

New  York,  alongside  dock  to 

dealers .  2.15  2.15  2.15 

Jersey  City .  2.33  2.33  2.33* 

Boston .  2.35  2.25  2.40 

Chicago .  2.10  2.10  2.10 

Pittsburgh .  2.09  2.09  2.09 

Cleveland .  2.29  2.29  2.29 

Detroit .  2.15  2.  15  2.15 


Construction  Materials 


SAND  AND  (iRAVEL — lYlce  for  cargo  or  carload  lots  to  contractor,  f.o.b.,  per 
eu.yd.  is  ns  follows: 

. -  Gravel  - . 


I  nilianapolia .  2 . 29 

Milwaukee . .  2.25 


Duluth . 

Peoria . 

Cedar  Rapids . 

Davenport . 

Ht.  Louis . 

San  FFancisco . 

New  Orleans . 

Minneapolis . 

Denver . 

Seattle . 

Dallas . 

Atlanta . 

Cincinnati . 

liOs  Angeles . 

Baltimore . 

Birmingham . 

Kansas  City,  Mo., 

Sfontreal . 

Philadelphia . 

Ht.  Paul . 

Toledo . 


NOTK— Bags  lOc.  each,  40e.  per  bbl.;  20o.  each  in  Canada,  80e.  per  bbL 
Current  mill-prices  per  barrel  in  carload  lota,  srithout  bags,  to  contractors: 


Buffington,  Ind .  $1.85 

Universal,  Pa .  1.85 

Steelton.  Minn .  1.90 

Fordsriek,  Va .  2.05 

Mitchell,  Ind .  1.95 

lola,  Kan .  1.85 

Mason  City,  la .  t.SO 

LaSalle.  Ill .  1.95 


Hudson.  N.  Y .  $1.95 

I/eeds,  Ala .  1.95 

Hannibal,  Mo .  1.95 

I.«high  Valley  District .  1.85 

Wjrandotte,  Mich .  1.90 

Alpena,  Mich .  1.75 

Riebard  Citv,  Tenn .  2.05 

Kingsport,  Tcnn .  2.  OS 


January  6.  1927 


ENGINEERING  NEWS-RECORD 

E.  N.-R.  Price*  of  Construction  Material* 


I'RIANCLE  MF.SH — I’riop  pet  lOO  sq.ft,  in  enrioad  lots  at  mills;  from  ware¬ 
house  in  Iflss-t hall-carload  lota: 

PL.AIN  4.1NCH  BY  4.INCH  MKSH 
Weisht  in  Pitts-  Chica«o  . - Warehouse - ■ 


ids  per 
sq.ft. 

burgh 

Mill 

District 

Mill 

New  York 

St.  Isoui* 

Dallss 

San  Fran- 
eiaco 

22 

$0.99 

$1  01 

$1  39 

$1  06 

SI  13 

$1  22 

28 

1.26 

1  29 

1  76 

1  35 

1  38 

1  55 

35 

1.54 

1  58 

2  16 

1  66 

1  67 

1  91 

45 

1  98 

2  03 

2  77 

2  13 

2  UO 

2  46 

57 

2  45 

2  51 

3  45 

2  63 

2  55 

3  03 

68 

2  92 

2  99 

4  II 

3  14 

3  15 

78 

3  35 

3  43 

5  70 

3  60 

3  47 

163 

4  43 

4  53 

6  21 

4  75 

4  58 

119 

5  12 

5  24 

7  19 

5  50 

5  26 

6  35 

138 

5.93 

6  07 

8  35 

6  37 

6  11 

160 

6  88 

7  04 

9  65 

7  38 

7  12 

17 

$0  76 

PAVING 

50  77  $1  06 

30  81 

SO  76 

24 

1  07 

1  09 

1  50 

1  14 

1  07 

31 

1  35 

1  38 

1  90 

1  4> 

1  39 

40 

1  74 

1.78 

2  45 

1  87 

1  90 

24 

1  07 

1  09 

1  14 

1  02 

31 

1  35 

1  38 

1  45 

1  39 

40 

1  74 

1  78 

1  87 

1  90 

In  rolls,  4S-,-S2-.  and  56-in.  wide  and  in  I50-,  200-  and  300-ft.  lenxihs.  Gal- 
Tsniied  is  about  15%  hicher.  Site  of  roll  carried  in  New  York  warehouses. 
48  in.  wide  z  150  ft.  lonK,  or  600  sq.ft. 

F.XP.ANDED  METAL  LATH— lYiees  in  lesH-than-rsrloii<i  lots  per  100  yd.  for 
liainled:  , 

Weivht  Bir-  San 


Weight 
ill  pounds 
2.2 
2  5 
3.0 
3.4 


New  York 
$17  50 
18.50 
21  00 
22  50 


niingbam  Chieiigu  St  Louis  Fr 


BARS.  CONCRETE  REINFORCING  -Current  qiioiniiona  per  100  lb  , 
lii:ui  lots,  f.o.b.,  except  at  New  York  and  St.  laiuis  wnrehousea' 

ROLLED  FROM  BILLETS 


inches 
and  larger 


Pitts- 

Bir- 

- AVar 

ehouse— 

— 

San 

burgh  mingham 

New 

St 

l•■ran- 

.Mill 

Mill 

York 

Chicago 

Louis 

1  taUas 

cisco 

$2  00 

$2  25 

S3  24 

$2 . 3(K>ii$2  50 

S3  15 

$2  75 

S2  95 

2.10 

2  35 

3.34 

2  406i>  2  60 

3  25 

2  85 

3  05 

2.20 

2.45 

3.44 

2  50(a  2.70 

3  35 

2  95 

3.15 

2  40 

2  65 

3  64 

2  70M  2  90 

3  55 

3.  10 

3.35 

3.00 

3  25 

4  24 

3  .304^  3.50 

4  15 

3  75 

3.95 

For  standard  clnaalfiratinn  of  extras  for  sue  nnd  rutting  of  steel  bars. 


card  of  July,  1 5,  1923 

j  in  nnd  larger  . 

HOLLED  FROM 

St. 

Louis  Dallas 

$2  35  S2  48 

2  45  2  58 

2  55  2  68 

RAILS 

i 

1 

St. 

Limis  Dallas 

S2  75  $2.88 

3  35  3  48 

BRICK— Contractors  price  per 

1.000  in  csrgi 

1  fir  rarhiad  hits  is  as  fcillows: 

- 

—  Common 

- - - 

On«? 

One  Year 

—  Paving  Bliick^ 

Jnn  6 

Month  Affo  Ac‘> 

J-inch* 

3)-inch* 

New  York  (del.!... .  $20.  40  22 

40  $20  40  22.40  $18  50 

$45  OOt 

$51  OOt 

New  York  (at  dork) . . 

17.00 

17.00 

15  25 

Chicacn . 

12  00 

12  00 

12  00 

42  00 

45  00 

Ht.  I.iOuis,  salmon  (del.) 

15  00 

15  00 

16  00 

40  00 

42  >0 

Denver,  salmon . 

9(<ii|0 

9(0.10 

12  00 

Ihiliss . 

14  10 

14  10 

11.10 

35  00 

Ran  Francisco . 

15.00 

15  00 

15  50 

Ix«  Anaelea . 

11.00 

U  00 

11.50 

(not  used) 

BiMton  (del.) . 

1$  SO 

19  00 

17  50 

45  00 

50  00 

Minneapolis  (del.) . 

13  75 

13.75 

13  50 

Kansas  City . 

It.  50 

14  00 

16  50 

(no  market) 

Seattle . 

15.00 

15  00 

15  00 

55  00 

Cincinnati . 

15.50 

15  50 

17.00 

40  00 

45  00 

Montreal . 

20.25 

20  25 

17.50 

100  OOt 

Detroit  (ilel.) . 

16.00 

16.00 

16.00 

38  43 

41  50 

Baltimore . 

18  00 

18  00 

18  00 

40  00 

45  00 

Atlanta . 

12  00 

12.00 

10  50 

40  00 

New  ( hleans . 

15  00 

15  00 

15  00 

60  00 

75  00 

Birmingham . 

14  50 

14  50 

12  50 

40  00 

45  00 

Philadelphia . 

18.00 

18  00 

17(0120 

40.00 

50.00 

Pittsburgh  (del.) . 

16  00 

16  00 

16.00 

Cleveland . 

12(d)  14 

12(d)  14 

14.00 

♦For  paving  blocks  3x81x4  nnd  3Ix8|x4  respectively. 

tin  cars 

tlnipnrtcfi. 

mg  me.  - - j,,*  York - - 

Jan  6  One 

on  Year  Chi-  Phila- 

Trueks*t  Ago  eago  delphia 

4x12x12..  .  $0.1027  $0. 1 1 12  $0,076  $0,105 

6x12x12...  .1541  .1667  .104 

8x12x12...  .1926  .2084  .142  .205 

10x12x12 . 182  . 

12x12x12. .  . 202 


*5  per  oent  off  for  eaah. 


Boston . 

Minneapolis  (f.o.b.  ears).. 
Minneapolis  (delivered)., 

Cincinnati . 

Kansas  City . 

Denver . 

Seattle . 

I.na  Angeles . 

New  Orleans. . 

T>etroit . 

Montreal . 

Baltimore . 

Atlanta . 

Dallas . 

Birmincliam . . 

Pittsbnr^ . . 

Cleveland . 


Partition  tile. 
4x12x12 

to.os 


.068 

.1175 

.2')5 

.076 

.13 

225 

.064 

.1295 

.1726 

.088 

.154 

252 

.075 

.155 

.188 

.09 

.18 

.26 

.085 

.172 

.11 

.205 

!3I 

.0707 

.1326 

.1853 

.10 

.124 

!268 

.0895 

.1837 

112 

.19 

■■  .31’ 

II 

.124 

.255 

068 

.128 

.179 

062 

.12 

STRlICmiR.AL  M.ATERI.AL  —Following  are  base  prices  per  100  lb  in  carload 
lots,  f.o.b.  mill,  Ihttahurgh  and  Birmingham,  together  with  quotations  in  leas- 
t han-carloaii  lots  from  warehouses  at  places  named' 


Beams.  3  to  15  in.. 
Channels,  3  to  1 5  in . 
Angles,  3  to  16  in.,  1  in. 

thick . 

Tees.  3  in.  and  l.arger 
Plates,  1  in.  thick  and 
heavier . 


Bir- 

San  ! 

Pittsburgh 

ming- 

New 

St. 

Chi- 

1  run- 

Mill 

ham 

A  nrk 

Dallas 

Louis 

CM«* 

cieco  ‘ 

$2  00 

$7  05 

$3  34  $4  15 

$3  25 

$3  10 

}3  30  ! 

2  00 

2.  10 

3  34 

4  15 

3  25 

3  10 

3  30  ! 

2.00 

2  10 

3  34 

4  15 

3  25 

3  10 

3  30  * 

2  00 

2  10 

3  34 

4  15 

3  35 

3  10 

3. 30  ; 

1  90 

2  00 

3  34 

4  15 

3  25 

3  10 

3  30 

Perth 

San  Amboy 

Fran-  N.  J., 
ciseot  Factorv* 

$0. 108  .  . 

.156  . 

.244  . 

.  $0,252 

. 312 


RIVETS --The  fi.llosing  quotations  sre  per  100  lb.:. 

STHCCTIHAI. 


New  York— - 
Pittsburgh  One 

Mill  Jan  6  Yr.  .Ago 

('hi- 

caco 

St. 

Louis 

.Sail 

Fran¬ 

cisco 

Dallas 

I  in  . 

$2  60 

$420  $450 

$3  50 

$3  65 

$5  00 

$4  75 

1  in . 

2.90 

CONK  HEAD  BOILER 

$4  40  *4  70  $3  70 

$3  85 

$5  20 

$5  00 

1  ami  H 

3  05 

4  55  4  85 

3  80  4 

207,  4  45 

5  35 

5  15 

i  and  f. 

3  30 

4  80  5  10 

4  05 

4  oO 

5  60 

5  50 

NAILS — The  following  quotations  are  tier  100  lb  keg  from  warehouse: 

Pittsburgh  Birming-  San  SI.  Mon- 

Mill  h  im  ('hieago  rraiieitco  I  >nllna  Louis  treal 

WMre...  $2  65  $2  85  $3  05  $4  2$  $2.83  $4  95 

Cut .  e  HO  2  90  5  25  5  00  2.93  5.00 


SHIP  SPIKES — Current  prices  per  100  lb.: 


- —  .San  Francisco — . 

Seattle 

Galv. 

Black 

Black 

$7  50 

$5  75 

$7  75 

7  05 

5  30 

5  65 

6  90 

5.15 

5  50 

Pittsburgh  base  in  lots  of  200  kegs  or  more,  $3. 25. 

PREPARED  ROOFINGS— Slate-surfaced  roohng  ^4  ply)  in  rolls  of  108  sq.ft 
costs  $2  46  per  roll  to  contractors  in  carload  lots  f.o.b.  New  York. 

Single  shingles,  slate  finish,  cost  8 M  per  wjiiare  (sufficient  to  cover  100  s<].ft.) 
in  carload  lota,  f.o.b.  New  York.  Strip  shingles  14  in  I)  f.o.b.  New  York,  in  car- 
loail  lots  to  contractors.  $5.00  per  si|uare. 


ROOFING  MATERIALS — Prices  f.o.b.  New  York,  to  contrsetors  in  carload 
lots; 

Tar  felt  ( 14  lb.  per  square  of  100  sq.ft.)  per  ton .  t7i  mt 

.Asphalt  coating,  per  gal .  . , .  33 

.Asphalt  felt,  per  100  lb .  3  71 


WINDOW  GLASS — United  inches,  25,  bracket  size  6x8  to  10x15.  single  thieknens 
"AA,”  83  per  cent;  "A,”  87  per  cent;  "B."  89  per  cent.  Double  thickness  "A  A,'* 
82  per  cent;  “A,”  86  per  cent;  “B,”  89  per  cent  discount  from  jobbers  list  at  New 
York  warehouses. 


SHEETS  -Quotations  arc  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 


HOLLOW  TILE — Price  per  block  in  carload  Iota  to  contractor  for  hollow  build- 


Blue  Annealed 

Large” 
Mill  LoU 

8t. 

Louis 

Chicago 

Fran- 

eiaco 

New 

York 

No.  10 . 

tt.30(ii,2  40 

$3  60 

$3  50 

$4  00 

$3  89 

No.  12 . 

y  . Wo) 2  45 

3  65 

3  55 

4  05 

3  94 

No.  14 . 

3  70 

3  60 

4  10 

3  99 

No.  16 . 

f.5(Ma)2.60 

3  80 

3  70 

4  20 

4  09 

Black 

Nos.  18  to  20 . 

.  $2  98(0.$  0$ 

4  25 

3  75 

4  70 

4  15 

No.  22 . 

S  18(0.$  20 

4  40 

3  90 

4  85 

4  30 

No.  24 . 

1  18(0.$  2S 

4  45 

3  95 

4  90 

4  35 

No.  26 . : . 

$  28(0.$  $8 

4  55 

4  05 

5  00 

4  45 

No.  28 . 

$.40(0,$  SO 

4  70 

4  20 

5  15  • 

4  60 

Gilvanised 

No.  10 . 

.  $3  Ism. 2i 

4  55 

4  10 

5  05 

4  40 

Noe.  1 2  to  14 . 

J«(a3.35 

4  65 

4  20 

5  15 

4  50 

No.  16 . 

S.36&\.4i 

4  75 

4  30 

5.  30 

4  60 

No.  18 . 

J  j3o<r»3.60 

4  90 

4  45 

5  45 

4  75 

No.  20 . 

3.560^5  75 

5  05 

4  60 

5  60 

4  90 

No.  22 . 

J  70(3)3  80 

5  10 

4  65 

5  65 

4  95 

No.  24 . 

5.85(^3.95 

5  25 

4  80 

5  90 

5  10 

No.  26 . 

4  lO(c64.20 

5  50 

5  05 

6  00 

5  35 

No.  28 . 

4. . 15(^4  45 

5  75 

5  30 

6  25 

5.60 

For  galvanised  corrugated  sheets  add 

I5e.,  all  gages 

LINSEED  OIL— These  prices  are  per  7Hb.  gaDont 

-  New  York - * 

One 

Jan  6  Year  Ago 
Raw  iabarrobfSbbL  lota)..,.  $0.81  $0.93! 


-  Chicago  ■  — . 

One 

Jan.  6  Year  Ago 
$0  84  $1  00 


E.  N.-R.  Prices  of  Construction  Materials 


Miscellaneous 


WIIITK  AND  RKD  LEAD— Per  I00-ll>.  keg,  baae  price,  f.o.b.  New  York: 

0 - Dry - .  «-■  - —  Id  Oil  — 


STEEL  SHEETPILING— The  following  price  i«  base  per  100  lb.  f.o.b.  Pitt*, 
burgh,  with  a  comparieon  of  a  month  and  a  year  ago: 

Jan.  6  One  Month  Ago  One  Year  Ago 

I2.25@$2.30  $2.2SO$2.}0  $2.30 


Lumber 

l‘rir<^  wholesale,  (ler  M.  ft.  b.m.,  to  contrnetora  in  earload  lota,  f.o.b. 


CONGREIT:  BLOCKS 
Denver... 

Detroit . 

New  Orlenna... . 

New  York  (Brooklyn) . . 
I’ittnbiirgh . . 


-Standiird  8i8xl6-iii.,  delivered  to  job,  each: 

.  .  $0.  22  St.  Louis . 

. 16  Boston . 

. 25*  Miiinenpolis . 

. I8('i(.20  Philadelphia . 

. 16  *F.ob. 


WIRE  ROPE — Diseounts  from  list  price  on  regular  grades  of  bright  and  galvan 
iied  are  as  follows:  Kastern' Territory 

New  York 
and  Fast  of 
Missouri  River 

Plow  steel  round  strand  rope _  ...  3S% 

Special  steel  round  strand  rope. .  38% 

Cast  steel  round  strand  rope. .  .  20% 

Round  strand  iron  and  iron  tiller. . .  3% 

(lalvanised  steel  rigging  and  guy  rope. . .  7j% 

Galvanised  iron  rigging  and  guy  rope  .  +121% 

California,  Oregon,  Nevada  and  Washington:  Discount  S  points  lees  than  dis¬ 
count  for  Kastern  territory.  , 

Wyoming,  New  Mexico  and  Colorado:  Discount  S  points  less  than  disrount  for 
Eastern  territory. 

Arisona:  Discount  10  points  less  than  disrount  for  Kastern  territon-. 

Montana,  Idaho  and  Utah;  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  3  points 
leas  than  discount  for  Kastern  territory. 


New  Y«irk  and  ChlcaEu  ~  33  huleside  (iricrs  to  de:ilrrs  of  long  leaf  yellow  pine. 

, - -New  York - ,  , - Chicago - , 

20  Kt  22-24  20  Kt.  Up  to  32  Kl. 

and  Under  Kt  and  Under  No.  1  Doug- 

L.L  Y.P  1,1,  Y  I*  No.l  L.L.y.P.  las  Fir 

3x4  to  8x8 . $43.00(>i  $44  00  $44  OfHO'MS  00  HO.OO  HO.OO 

3xl0to  10x10 .  50.00(O‘  51  00  51.00(0  52  00  47  00  iO  00 

3x12  to  12x12 .  57.00(01  55  00  58.00(0  59.00  .30.0:  40  00 

3xl4t<>  14x14 .  65.00(0)0(  00  66.00(0(7  00  ...  10  (W 

3xl6to  16x16 .  77.00(0.  75  00  78.00(o>  79  00  ...  J;.50 

New  York — Wholesale  price  of  lung-leaf  .yellow  pine  timbers  (rough)  to  ileal- 
rrs;  to  nontrartom,  delivered  from  lighters  or  ears  to  jr,b,  $3(o  $10  additional. 
Khorl-leaf  i>ine  c  >sts  $3  per  M.  ft.  less 

Over  24  ft. — .Yd<l  $1  for  each  additional  2  ft.  in  length  up  to  32  ft  ami  $| 
for  l■ac•h  .additional  foot  from  32  to  36  ft 


MANILA  ROPE — For  rope  smaller  than  1-in.  the  price  is  1  to  2c.  extra;  while 
for  quantities  amounting  to  leas  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sixes  is  as  follows:  i-in.,  8  ft.;  ]-in.,  6; 
I-in.,  4);  I-in.,  3j;  li-in.,  2  ft.  10  in.;  l)-in.,  2  ft.  4  in.  Following  is  price  t>er 
pound  for  1-in.  and  larger,  in  1 200-ft.  soils: 

lioston .  $0  22  New  Orleans .  $0.21 

New  York..  .  .24)  Los  Angeles. .  .25 

Chicago .  .231  Seattle .  .22 

Minneapolis .  .241  St.  Louis .  22| 

San  Francisco.. .  .  .22  Montreal .  .17 

Atlanta... .  .30  Detroit .  .241 

Denver .  24(0. 2S  Baltimore .  t  .18 

Cincinnati .  .21  Kansas  City .  29 

Dallas .  .31  Birmingham . 26(w  27 

Philadelphia .  .25 


1 2x1 2-In. 

- 8x6-ln.  X  20  Ft.  and  Under - .  20  Ft.  and  Under 

U.  Kir*  Hemlock  Spruce  P.  Fir* 

9^6. 60  $48  OOt  $30.00  tr.l  .oo  $66.60  $38.00t 
24  00  ...  25.00 

36  00  .  .  .  . .  52  00  . 

32  30  4<)  23  33  00  60  00  38  00  49.75 

37  00  73  00  73  00  83  00  48  00  77  00 

30  00  33  00  60.00  63.00 

.  33.00  .  33.00 

.  32  73  32  73  32.73  .  34  75 

42  30  39  25  34  30  _  45  00  39  25 

31  00  .  ...  34.00  . 

'  36.00  56.00 

42.50  40.75  57.60  40.75 

3200  3400  . 

54  00  38  on  38  00  43  00  65  00  38.00 

47,75  46  75  61.75  46.75 

41  00  53.00  . 

, —  l-In.  Rough,  10  In  x  16  Ft. — .  2-In.  T.  and  Or. 

and  Under  10  In.  x  16  Ft. 

P  Kir*  Hemlock  P.  Fir* 

8)1  00  $42  OOt  $45.00  $19.00  $48  OOt 

22  00  ..  ...  23.50 
38  00  46  00  28  00  34.00 

33  00  44  on  44  00  34  00  30  00 

70  00  79  00  73  00  38.00  83  00 

43.00  30  00  40  00  65.00  30.00 

.  27  00  .  3*. 00 

32.75  33.23  .  30.25 

42  50  .65.75  34  73  36.00  SS.75 

22  00  _  _ _  28.00 

32  25  ...  56  00  !!!!’ 

.60  ^o.7.6  .  R?  (W  SS  76 

2700  45.00 

3000  3800  3600  3500  3700 

46.50  41  25 

29.00 

$4  00  additional  per 


Boat  on.. . 

Seattle. 

New  Orleans  .  .  . 
Baltimore 
Cincinnati.. 
Montrenl.. 

Los  Angeles.. 

Denver . 

Minneapolis 
Atlanta.  . 

Dallas. 

Kansas  City,  Mo 
Birmingham. . . . 
Philadelphia. . . . 

Detroit . 

8t.  Louis . 


EXPLOSIVES— Price  per  pound  of  dynamite  in  small  lots; 


- Gelatin - . 

40%  60<»/i 

$0,265*  $0.2873* 

.245  2(5 

. 20?5  ;Sf6 

.163  .19 

.I93t  .2l75t 

.1917  .2123 


New  Y’ork . 

Btnton . 

Kansas  City . 

Seattle . 

Chicago . 

Minneapolis . 

8t.  Louis . 

Denver .  . 

Dallas . 

Los  Angeles . 

Atlanta . 

Baltimore . 

Cincinnati . 

Montrenl .  f . 

Birmingham . 

New  Orleans . .  . 

San  Francisco . 

Philadelphia . 

♦Special  gelatin  in  case  lots.  tQuantities  above  500.  lb.  and  leas  than  a  ton 


Boston 
Seattle. 

New  Orleans 
Baltimore 
Cincinnati.. 

Montreal.. . . 

Isw  Angeles  . 

Denver.. . 

Minneapolis 
Atlanta. 

Dallas . 

Kansas  City,  Me 
Birmingham  . .  . 

Philadelphia. . . 

Detroit . 

St.  Louis... 

Birmingham — (juntes  carload  lots,  f.o.b  sidings: 

M.  ft.  to  contractors. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o  b 
Denver-  -Quotes  dealers  price  to  contractors  on  large  projects. 

St.  I.ouis — Wholesale  price  to  contractors,  f.o.b.  cars,  $3  per  Sf  ft.  additional. 

Seattle — Price  to  contractors,  delivered 

Dallas — Wholesale  to  contractors.  $10  per  M  ft.  additional. 

*l>ouglsa  fir  tl+ime. 


CHEMICALS — Water  and  sewage  treatment  chemicals,  spot  shipments  in 
carload  lots,  f.o.b.  works: 

Sulphate  of  aluminum,  in  bags,  per  100  lb . $2. 00^  $2. 10 

Sulphate  of  copper,  in  bbl.,  per  100  lb .  4.80^4  90 

Soda  ash,  58%.  in  bags,  per  100  lb . l.6$\(^l .  37} 

Chlorine,  liquid,  tanks,  per  lb . . 04(0 .04} 

Hypochlorite  of  lime  (bleaching  powder)  in  drums,  per  100  lb .  2  00(<62. 10 


FREIGHT  R-ATES— On  finished  steel  products  in  the  Pittsburgh  district,  in- 
cludinii  plates,  structural  shapes,  merchant  steel,  bars,  pipe  fittings,  pliun  and 
galvanised  wire  nails,  riveU,  spikes,  bolts,  flat  sheets  (except  planned),  chains, 
etc.,  the  following  freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of 
36,000  lb.: 

Atlanta . $0.58  Detroit .  $0.29 

Baltimore..  .  .31  Kansas  City .  .735 

Birmingham .  .58  New  Orleans . .67 

Boston .  .365  New  York .  .34 

Buffalo .  .  265  Pacific  Coast  (ail  rail) .  1.15* 

Chicago .  ,34  Philadelphia .  .32 

Cincinnati .  .29  8t.  Louis .  .43 

Cleveland .  .19  St.  Paul . 60 

Denver .  1.15* 

*  Minimum  carload,  50,000  lb.,  struetural  steel  only;  80,000  lb.,  for  other  iron 
or  steel  products. 


PILES  -Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  Y'ork: 

Diameters  Points  I.iength  Barge  Rail 

12  in.  at  butt .  6  in.  30  to  50  ft.  $0.14}  $0.18} 

12  in. — 2  ft.  from  butt. .  6  in.  50  to  59  ft.  .19  ,23} 

12  in. — 2  ft.  from  butt. .  .  6  in.  60  to  69  ft.  .21}  .25} 

14  in. — 2  ft.  from  butt. .  6  in.  50  to  69  ft.  .25}  .34 

14  in. — 2  ft.  from  butt. .  6  in.  70  to  79  ft.  .27}  .36} 

1 4  n— 2  ft.  from  butt . .  ...  5  in.  80  to  89  ft.  .35  .41 


r 


